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NUCLEAR ROCKET PROPULSION AT AEROJET-GENERAL 



Nuclear rockets, with a performance capability nearly twice 
that of the highest-specific-impulse chemical rockets, have been 
of major interest to Aerojet-General for several years. 
Exploratory studies were initiated by Aerojet in 1955 to ascertain 
the feasibility of nuclear rockets, and the technical advances 
required to develop a successful nuclear propulsion system 
were determined. This work at Aerojet has undergone contin- 
uous expansion under government and company sponsored 
programs. Included are: preliminary design of engines and 
vehicles, simulated nuclear engine tests, radiation hazards 
research, analog computer system design (to simulate nuclear 
rocket operation), nuclear test facility construction, and the 
design, development, testing, and manufacture of reactors. 


These programs have resulted in significant 
progress toward the development of a 
practical and reliable nuclear propulsion 
system. They are based on Aerojet's 
combined experience In liquid and solid 
propellant rocketry, nuclear technology, and 
cryogenics— experience which ensures 
that the challenge of a new era 
in propulsion can, and will, be met. 



space systems planniny and 
enyineeriny in a unique role 

The scientists and engineers of Aerospace Corporation are in the fore- 
front of advanced planning and general systemsengineering. Their unique 
role : critical civilian link uniting government and the scientific-industrial 
team developing space systems and advanced ballistic missiles. In pro- 
viding broad scientific and technical leadership to every element of this 
team, they are engaged in activities spanning the spectrum from formu- 
lating new weapons systems concepts to technical supervision of the 
over-all industry team performing research, development, and test of 
missile/space systems. Specific activities include investigation of tech- 
niques for improving the state-of-the-art in propulsion, structures, guid- 
ance, communications and other engineering skills related to missile/space 
missions; feasibility studies of new weapons systems concepts and pre- 
liminary design of promising systems; formulation of development 
programs; conduct of critical experiments; technical supervision of the 



AEROSPACE CORPORATION 




A NEW PRODUCT DEVELOPMENT FROM BARDEN 


AIMING THE 


WORLD’S MOST 
ACCURATE 
SHOT 


Hitting a marble placed at the tar end of a block-long playground is child’s play compared to the 
performance of an intercontinental ballistic missile. Our ICBMs have proved capable of striking 
within two nautical miles of a target a quarter of the way around the world. Holding ICBMs on 
target are inertial guidance gyros that rotate on the world’s most precise and dimensionally consistent 


.000020" TOLERANCE BEARINGS 

To meet ICBM requirements, 14 ball bearing tolerances had to 
be reduced to 20 millionths of an inch — a 10-fold advance in the 
state of the art. Today "20-Millionths" ball bearings are in 
volume production at Barden — probably the most precise 
mechanical assemblies ever manufactured in quantity. 

NEW GAGING TECHNIQUES 

To develop and produce 20-Milliontlis bearings. Barden devised 
a radically new approach to production and gaging. For example, 
a whole new group of special gages had to be designed, utilizing 
two principles new to high-precision mass production — 
motor drives and recorded readouts. 

EACH BEARING DOCUMENTED 

All inner and outer rings are numbered serially, as are the 
bearings assembled from these parts. When shipped, each bearing is 
accompanied by documented evidence of compliance wills 
dimensional and functional specifications. A tally sheet backed up 
by gage traces shows the actual dimensions of inner ring and outer 
ring of each bearing, all accurate within 20-millionths of an inch. 
This tolerance, a maximum, is usually bettered, with dimensions 
often held within a or 10 millionths. 


PROTOTYPES AVAILABLE 

Prototype quantities of 20-Millionths angular contact bearings 
are now available; .25000(1'’ bore, .625000" O.D. in two 
.000020" calibration groups for bores and O.Ds. For further 
information, ask for 20-Millionths Booklet TWM. 


ball bearings — made by Barden. 





Barden is a major producer of precision ball bearings for instruments, weapon systems, computers and other high quality equipment. 


PRECISION BALL BEARINGS 

THE BARDEN CORPORATION. XXX Park Ave,. Danbury, Conn. Pioneer 3-9201 
Western Office : 3850 Wilshire Blvd., Los Angeles 5. Calif. Dunkirk 5-0034 


for reliability. ■ . specify 

BARDEN K2 
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AVIATION CALENDAR 


Apr. 24-27— 52nd Meeting. Aerospace Medi- 
cal Assn., Palmer House, Chicago. 

Apr. 25-27— Ninth Annual Conference on 
Electromagnetic Relays. Oklahoma State 
University, Stillwater, Okla. 

Apr. 26— Session on Air Transport Prob- 
lems. Society of Automotive Engineers* 
Pacific Northwest Section, New Wash- 
ington Hotel. Seattle. Wash. 

Apr. 26-27— High Temperature Materials 
Conference, American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers, Pick-Carter Hotel, Cleveland, Ohio. 

Apr. 26-28— Liquid Rockets, Propellants 
and Combustion Conference, American 
Rocket Society. Palin Beach, Fla. 

Apr. 26-28— Seventh Region Technical Con- 
ference, Institute of Radio Engineers. 
Hotel Westward Ho, Phoenix, Ariz. 

Apr. 27-29— 15th Annual Air Meet, National 
Intercollegiate Flying Assn., Texas A&M 
College, College Station. Tex. 

Apr. 30-May 4— Seventh National Aero- 
space Instrumentation Symposium, In- 
strument Society of America, Adolphus 
Hotel, Houston, Tex. 

Apr. 30-Mav 6— Annual Meeting and News 
Conference. Aviation /Space Writers 
Assn., Hotel Commodore, New York. 

May 2-4— Electronic Components Confer- 
ence, Institute of Radio Engineers, Jack 
Tarr Hotel. San Francisco, Calif. 

May 3-5— 17th Annual National Forum. 
American Helicopter Society. Sheraton 
Park Hotel, Washington. D. C. 

May 3-5— Nuclear Applications in Space 
Conference, American Rocket Society/ 
Oak Ridge National Laboratory, Gatlin- 
burg, Tenn. 

(Continued on page 6) 
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SOLID RIVET STRENGTH 
WITH BLIND RIVETS 


THE CHERRYLOCK TEAM — A Blind Rivet for 
Your Difficult Solid Rivet Applications 



ONLY THE CHERRYLOCK TEAM 
GIVES YOU ALL THESE ADVANTAGES 


Mechanically Locked Stem • Flush Fracture 
(No Stem Trimming) • Positive Clamp-Up 
• Full Grip Range • Complete Hole Fill • 
Positive Visual Inspection (Grip Length Marked 
on Head) 



Ideal for thin sheet and double-dimple applications 

extremely large head — the shorter the grip, the 
stronger the rivet 



A-286 Stainless Steel • Monel • Aluminum 


The Cherrylock* Team — The Standard Cherrylock and the Bulbed 
Cherrylock — offers a blind rivet that installs and performs like a 
solid rivet. Cherrylock rivets will qualify where you are now using 
a solid rivet, offering higher joint strength with greatly increased 
joint reliability under critical loading conditions — fatigue, shake 
and sonic vibration. 


Now Cherrylock gives you a blind rivet that can be used in ex- 
pensive forgings as well as for joining and attaching sheets. 

For technical data on Cherrylock rivets, write Cherry Rivet Divi- 
sion, Townsend Company, Box 2157-C, Santa Ana, California. 

•Patent No. 2931532 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA ■K 

Townsend Company 

ESTABLISHED 1816 . BEAVER FALLS, PA. 
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From General Motors. . .Temperatures Made to Order 

GM HARRISON GIVES KAMAN 
A COOL LIFT ! 





THE WONDER 
MATERIAL FOR 
ADVANCED CONCEPTS 

15 PLASTICS 


...AND 
PLASTICS 
MEAN 


ZENITH 


The Zenith-developed method of end- 
over-end filament winding is ideal for 
advanced concepts for missile cases, 
rocket motor containers, and deep 
diving submersibles. A case in point is 
Zenith’s capability of tension-winding 
cases up to 12 ft. x 85 ft. No other 
company in the United States can 
wind cases of this size. 

Zenith’s technique utilizes glass fil- 
aments pre-impregnated with resin to 
form these structures. During the 
process the glass is protected by the 
resin, minimizing the possibility of 
undetected fracture. This assures 
more uniformity and reproducibility. 

Exact manufacturing quality assur- 
ance can be exercised from basic glass 
filament to completed structure. 

Before you seal the design, consider 
the many benefits of plastics for your 
projects. Remember, the wonder 
material for advanced concepts is plas- 
tics . . . and plastics mean Zenith. 


Minnesota Mining and Manufacturing Company 
ZENITH PLASTICS DIVISION 

1600 WEST 135TH STREET, GARDENA, CALIFORNIA 




IHI Within the spectrum of contemporary military communications, concealed transmission in the intermediate range has presented 
a formidable problem. The IAI system for information acquisition and interpretation, developed by the Westwood Division of Houston 
Fearless Corporation, is a major advancement toward its solution. The IAI concept of visual, digital, or speech transmission in this 
problem range establishes entirely new standards for reliability, cryptographic safety and concealment. Westwood researchers are 
probing the entire realm of electromagnetic and acoustical phenomena as they seek out even more advanced techniques, propagation 
mechanisms, and radiation devices in all ranges and modes of communication for tactical and strategic reconnaissance, or for general 
scientific purposes. Inquiries regarding the IAI system will be given immediate attention. Scientists and engineers wishing to join 
this advanced program will receive every consideration. Westwood Division, Li: Houston Fearless Corporation, tos Angeles 64. 


BELL ' * ADDS 11 
gfcjMORE WORLD 
■REGORD&B 


Bell Helicopter team now 
claims 19 world records . . . takes 
lead from Russian MIL team ! 


THE 11 NEW RECORDS* 



* Bell 47G record claim: 73.985 mph (Class E.l.b.) 
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MISSION [bell] 
ACCOMPLISHED 

Today, Bell claims 19 official world records, more 
than double the number held by all other 
U. S. makes combined, and more than any 
other nation. Eighteen of these marks were set 
during the past nine months ! And, each Bell 
record was established, not by an experimental 
ship, but by a production-line model . . HU-1 
and Model 47 (H-13) series . . military and 
commercial products of the aggressive Bell 
engineering-manufacturing-management team. 
These accomplishments are a measure of the 
high performance standards by which Bell is 
known to military and commercial users . . 
evidence of Bell’s undeniably superior capability 
to meet the helicopter performance demands 
of modern military planning. 


i 


BELL 

HELICOPTER 

COMPANY FORT WORTH. TEXAS 



Goe, and catche a falling starre 

(John Donne, 1572-1631 ) 



GENERAL DYNAMICS | ELECTRON! 



Major talents at the focus of Kollsman capabilities 
encompass every intellectual discipline having direct or 
indirect bearing on man's control of motion in aerospace. 
This deep involvement of ranking scientific minds in the 
total research problem is the mold of sophisticated I 
military and civilian hardware today ... the I 
catalyst of more advanced systems tomorrow. I 
Kollsman Instrument Corporation! 


\l 
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Brunswick Rotodomes - New Eyes and Ears of the Fleet ! 



Grumman Hawkeye carrier-based 

built rotodome gives new early warning 
capability to the Navy. 


The Dalmo-Victor Division of Textron 

experience in fabricating large plastic- 
metal structures of sandwich construc- 
tion assured the customer and the 
Navy of receiving a completely reliable 

This large, complicated structure is 
another example of Brunswick's capa- 
bility in the field of reinforced plastics 
and metal honeycomb. Whether the 
requirement be for a small structural 


unit such as a missile radome operat- 
ing at high frequency, a large compos- 



perience to accomplish your most diffi- 
cult assignments. 

In addition, Brunswick offers imagi- 
native scientists and engineers to pro- 
vide a searching approach to materials 
and fabrication techniques and elec- 
tronic know-how. Complete testing and 
quality control facilities assure the suc- 
cess of all programs. 



bnjumwkk 
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Mach 3 
Technology 


Designing a plane to ride triple-sonic shock waves like a 


surfboard For years manned aircraft have 
been imprisoned in their own V-shaped shock waves 
which were created when traveling at high speeds. These 
waves caused a tremendous increase in drag, and a con- 
sequent heavy penalty had to be paid in fuel consump- 
tion, limiting the range of supersonic flight. 

This was the problem facing the engineers at the Los 
Angeles Division of North American Aviation as they 
designed the Mach 3 B-70 Valkyrie bomber for the Air 
Force. The answer lay in an entirely new principle of 
aerodynamic science which had been discovered by the 
former National Advisory Committee for Aeronautics. 
This principle was that, properly designed, a triple-sonic 


aircraft could actually ride its own air patterns somewhat 
like a surf-rider on the crest of a wave. 

North American engineers set out to design a wing 
and undersurface which would make use of this aero- 
dynamic principle. The result was a delta wing shaped in 
the V which would be made by air waves when flying at 
Mach 3 speeds. The design was highly practical. With this 
new design advance, there now exists a means for manned 
aircraft to not only reach triple-sonic dash speeds, but 
to cruise for intercontinental distances at them. 

Advanced design achievements like this will help sus- 
tain America’s leadership in aircraft by making possible 
the Mach 3 B-70 and future commercial aircraft. 


Builders of the B-70 Valkyrie 

THE LOS ANGELES DIVISION OF NORTH AMERICAN AVIATION, INC. 



Conforming to 
intricate and demanding 
envelope requirements 

is a problem that constantly 
harasses ducting designers— 
coming as it does on top of such 
considerations as pressure, tem- 
perature, vibration, weight, 

and flexibility. However, these 
problems can be solved for you 
economically and expedi- 
tiously, if you utilize the readily 
available ducting engineering 
service of your Flexonics repre- 
sentative. Then you will receive 
reliable products designed spe- 
cifically to your requirements, 
because Flexonics techniques 
permit the precision forming 
of multi-plane assemblies and 
constant-area section changes 
to meet your most exacting 
envelope limitations. 

Mail the coupon today for your copy of 
the big, inslructiue Flexonics catalog. 
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How to Solve a Flight Equation 


New Donner Airborne Analog Computer 
solves equation bT=c-A m 


where b = predetermined constant, T = time in seconds, 
c — predetermined constant, and A m = peak acceleration achieved. 



In solving 
computer 
illustrated 
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This gigantic GCR-proposed solid propellant booster is made up of easy-to-haul segments that 
simply would be bolted together at launch site. It could put a 250,000-pound space station in orbit— or 
send a 60,000-pound manned spacecraft to the moon. It can be developed, built, tested, assembled, 
maintained, and operated for a small fraction of the cost of a comparable liquid system— yet it is much 
more reliable. It can be operational by 1967— if we start now. Smaller solid boosters— able to orbit 30,000 
pounds — can be available by 1964, GRAND CENTRAL ROCKET COMPANY 


EDITORIAL 


First Man in Space 


Less than 1,300 days after the space age began Oct. 
4, 1957 with the first Soviet satellite in orbit, the first 
man has orbited through space and made a successful 
return to earth. This is indeed a significant milestone 
in man’s long struggle to master his environment. No 
American can help feeling a twinge of regret that it is a 
Russian name— Maj. Yuri Gagarin— that will be chiseled 
on this milestone, and not one of our countrymen. 
The nation that was able to carve the name of the 
Wright brothers on the granite of Kitty Hawk as the 
first men to achieve powered flight successfully should 
also look deep into its national soul and ask why we 
have lost this leadership in the extension of manned 
flight. 

There are many similarities between Maj. Gagarin’s 
historic orbit of the earth and the first lifting of Orville 
Wright off the sands of Kitty’ Hawk. Only perceptive 
observers were able to see the eventual significance of 
both events when they happened. Just as there were 
skeptics who for decades doubted that the “flying ma- 
chine” would have any commercial or military signif- 
icance, so there are conservative scientists, many of them 
still sitting in seats of honor, who will denigrate the first 
manned space flight as foretelling little significance for 
the future. 

But just as those first short flights at Kitty Hawk 
spawned the tremendous influence of aviation on our 
civilization of the past 50 years, so does Maj. Gagarin’s 
single orbit of the globe portend an equally significant 
influence for the inhabitants of this world in their knowl- 
edge and use of the infinite space that surrounds them. 

For this nation, it is another blow to our national 
pride and international prestige in a series of setbacks 
that began with the first Sputnik and has continued 
through the first moon probes, the first Venus probe 
and the first recovery of living animals from orbital 
flight. It is alarming to see that our national leadership, 
regardless of the change of party’ in control, still remains 
pleasantly anesthetized to these painful episodes in the 
history of our times. We sense the same platitudes 
emanating from official sources, the same lack of urgency 
about our own space programs and the same unwilling- 
ness to make maximum use of our scientific and indus- 
trial resources in an attempt to end this futile stem 
chase of the Soviets. 

It is becoming more and more evident that there is a 
wide gulf between campaign oratory’ and executive re- 
sponsibility. There has been precious little indication 
that President Kennedy really understands much of the 
significance of the space race or really intends to do 
much about improving this nation’s capability. 

The responsibility for this nation’s losing the man-in- 
spacc race certainly does not rest with President Ken- 
nedy and his advisers, but it will not be long before 
other Soviet achievements will continue to emphasize 
the futility of our chase philosophy. Then the onus will 
be inescapably theirs. 

The Soviets’ victory in successfully orbiting and re- 
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covering the first man in space cannot be blamed entirely 
on the "booster lag’’ which has now become the favorite 
official cliche to explain away all of the deficiencies of 
our national space program. From all available evi- 
dence, it appears that the U.S. and USSR came to the 
starting mark in the man-in-spacc race about the same 
time— roughly the summer of 1958, about nine months 
after Sputnik I. 

It is true that the Soviets’ superiority in being able 
to design for a 10,000-lb. space vehicle gave them sub- 
stantial advantages over the 2,300-lb. weight limit rigidly 
imposed on the Mercury capsule because of the wide 
disparity in booster power available in the contending 
camps. The time required to miniaturize all Mercury 
capsule equipment and the difficult decisions over what 
to omit from it were problems the Soviet technicians 
did not have to face. 

For a variety of reasons, the Mercury program was 
not laid on as solid a bioastronautics foundation as was 
the Soviet effort. Their work with animals and other 
forms of life in both ballistic and orbital shots gave them 
far more data than the few U.S. space biology experi- 
ments that were authorized. And we doubt that the 
Soviet man-in-spacc team was hampered by a constant 
stream of skepticism over both the techniques and pur- 
poses of their goal, such as the Mercury personnel en- 
dured from U.S. savants who had not one iota of 
specific contact with the program as it progressed. 

As it looks now. the Mercury project could get its 
first astronaut into orbit shortly before the end of the 
year. We expect there will be some shouts to scrap this 
project now that the Soviets have scored a first. Noth- 
ing could be greater folly. We will badly need the 
data from the Mercury project as the foundation for 
future manned space flight projects, including the mili- 
tary Dyna-Soar and Aerospace Plane, as well as NASA’s 
Apollo and other projects looming even farther out 
on the technical horizon. We can hardly expect to get 
this data from the Soviets. 

Maj. Gagarin’s flight proved that it is possible for 
man to survive orbital space flight and exercise most of 
his basic functions during such flight. Now the major 
task will involve extending the range of man's useful func- 
tions in space flights of various types — including landing 
on other planets and deep space exploration, as well 
as work in the orbital ranges below the Van Allen belts. 

Even though it is possible for the Soviets to put 
more of their cosmonauts into space flights of increas- 
ing duration and variation before the first U. S. astronaut 
makes the first attempt at orbital flight, we must guard 
against a slow-down or scuttling of this program. 

The role of man in space has just begun, and the race 
for its ultimate rewards is far from run. Again we have 
come off slow from the mark and are lagging on the 
first lap. But this nation has the ability to catch and 
surpass the Soviets before this race is fully run if it can 
only develop the determination to do so in its top 
leadership. —Robert Hotz 
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To recall a bullet 12,000 miles away ■ 


requires Motorola systems reliability 


Military Electronics Division 


/ / the b -70 MSTC major system 

/ / management contract places in the hands 

i of a single contractor. Motorola, an 
< unprecedented responsibility : positive recall 

/ of a Mach 3, nuclear deterrent force. At 
! speeds over 2,000 mph - faster than a rifle 

/ bullet - crew and aircraft safety, as well 
> as mission success, demand integration of 

myriad electronic functions with simplified 
controls and displays. A The integrated 
M &TC system includes the functions of world- 
wide command communications (LRR) linked 
to the SAC Command Network; line-of-sight, 
short-range communications (SRR); improved 
tactical air navigational aids (TACAN); 
air-by-air IFF; air-by-ground IFF; aerospace 
ground support equipment ( AGE) ; air-to-air 
rendezvous equipment; instrument landing 
system (ILS); and crew intercommunications. 

* Motorola's role as a major electronic 
system contractor for the B-70 Valkyrie’s 
Mission and Traffic Control typifies its 
systems management capabilities. Detailed 
information is available on request. 


Q 


MOTOROLA 


WHO'S WHERE 


In the Front Office 

Arthur H. Rude, board chairman. Aerojet- 
General Corp.. Azusa, Calif. W. E. Ziscli 
succeeds Mr. Rude as executive sice presi- 
dent, Also: Howard P. Mason, assistant 
secretary. 

Rear Adm. Norman Farquhar Carton 
(USN. ret.), a director of Greer Hydraulics. 
Inc.. Los Angeles. Calif. Adm. Carton is 
president of Vouglit Camera Co, 

VVyle Laboratories. Inc.. El Segundo. 
Calif., lias elected the following new direc- 
tors: Dr. Harold E. Edgerton, board chair- 
man and vice president of Edgerton. Gcr- 
meshansen & Crier. Inc.: Richard W. Jones, 
managing partner of Mitchum. Jones & 
Templeton; Robert J. Caron and Elmer R. 
Easton, vice president and general man- 
ager. and nee president-field engineering 
and contracts, respectively, of Wyle Lab- 
oratories. 

George W. Sodcrquist. president. Astro- 
nautics. Ine., Melbourne. Fla. 

Jackson A. Wilcox, vice president and 
general manager. Beattie-Colcman. Inc.. 
Anaheim. Calif., succeeding Paul II. Ham- 
mond. now executive sice president of the 
parent company. Coleman Engineering Co. 

Frederick R. Lack, senior vice president 
research. Sprague Electric Co.. North 
Adams. Mass., and Dr. Wilbur A. Lazier, 
senior vice president-engineering, 

Land-Air, Inc., a subsidiary of California 
Eastern Aviation, Inc.. Washington, D, C.. 
has elected the following managers as vice 
presidents: Daniel R. Bannister. Field Op- 
erations Division. Chicago. 111.: Robert M. 
Conway, Point Mugu. Calif., Division; 
Kenneth D. Cunningham, Instrument and 
Electronics Division. San Leandro. Calif.; 
Karl H. Keller. Stepper Motor Division. 
Gardena. Calif. 

George T. Scharffenbcrgcr. executive sice 
president, Litton Systems. Inc., a subsidiary 
of Litton Industries, Beverly Hills. Calif. 
Mr. Scharlfcnbcrger continues as president 
of Litton \ Westrex Division. 

D. Walter Swan, vice president and as- 
sistant to the president. Frontier Airlines. 


Changes 

Ezra Koteher has been appointed to form 
and manage a San Francisco Bay area office 
for Aerospace Corp., El Segundo. Calif. 

Raymond F. Jacquc, manager-quality as- 
surance. Military Products Division. Cencral 
Dynamics ’ Electronics. Rochester. N. V. 

Robert J. Murphy, director of the newly 
created Military Requirements Department, 
Boeing Airplane Co.. Seattle. Wash. 

Dr. Robert S. Schaircr, chief scientific 
adviser to the Commander. Pacific Missile 
Range. Point Mugu, Calif. 

Donald W. Wohlgemuth, technical man- 
ager-pressure suit engineering, B. F. Good- 
rich Aviation Products, a division of the 
B. F. Coodrich Co.. Akron. Ohio. 

Howard J. Rowland, director of research 
and development. Antenna Systems, Inc.. 
Hingham, Mass. 

Brooks Honeycutt. Washington (D. C.) 
Representative-Navy, Allison Division of 
Cencral Motors Corp. 


INDUSTRY OBSERVER 

► Navy interest in an anti-submarine seaplane has revived as a result of 
currently increased emphasis on anti-submarine warfare. Navy is working 
on development characteristics but hasn't decided whether the seaplane 
must be able to operate independently from unprotected water areas. Lack 
of this capability was one of the factors that led to cancellation of the Martin 
P6M. Anv new aircraft would have to be able to operate with current air- 
craft tenders. 

► Over-all study of the bomber and air-to-surface missile combination is 
planned by USAF’s Aeronautical Systems Division under SR 17543. Analysis 
will involve determination of the most effective bomber-missile combinations 
and feasible missions. New air-to-surface missile possibilities, including glide 
types, may be evaluated. 

► Hughes Aircraft Co. is developing long wavelength infrared detectors 
under Navy’s Project Clinker which are capable of sensing heat differences 
in water trails of submarines. 

► Space Electronics Corp. will study an advanced radar-carrying earth satel- 
lite system under a 550,000 Aeronautical Systems Division contract. Differ- 
ential doppler techniques will lie investigated to obtain the high resolution 
required for such a system. 

► Vulnerability of Nike Zeus anti-ICBM missile guidance and control sys- 
tems to countermeasures will be evaluated by an Army-industry team to 
determine what development changes may be necessary to attain maximum 
missile effectiveness. 

► Navy wall request Fiscal 1962 funds to buy about 35 Grumman Gulfstrcams 
as turbine-powered replacements for its Douglas R4Ds (DC-3s), used mainly 
by ILS. embassies and missions overseas. Choice has not vet been made 
between Rolls-Royce Dart and General Electric T64 turboprop engines. 

► Air Force Systems Command is planning development of electrostatic 
generators as possible weapons for use at altitudes approaching the limits of 
the atmosphere. Initial effort would involve both analysis and experimen- 

► Hughes Aircraft Co. is studying the use of a 30-watt radioisotope electric 
generator in NASA Jet Propulsion Laboratory's Surveyor lunar soft-landing 
spacecraft, for which Hughes is prime contractor. In addition to its power 
function, the generator would supply heat to warm avionic equipment during 
the long lunar night. 

► Boeing is studying the feasibility of a compressed air Minuteman launch 
system, similar to the concept used with Polaris submarines. This would 
eliminate heat protection now required to protect silos and systems from 
the missile’s rocket engine blast and could also make Minuteman adaptable 
for ship launching. 

► Proposals for a high-power, very low frequency transmitter— to be located in 
England and used to communicate with submarines— have been requested by 
the British General Post Office and are due July 1. Transmitter would be 
similar to but not as powerful as the 2-megawatt U. S. Navv unit at Cutler, 
Me., which is a communication link with Polaris subs. The British trans- 
mitter is to be financed by North Atlantic Treaty Organization and could 
be used with any Polaris submarines that might be integrated with NATO 

► Several companies are financing their own Apollo spacecraft studies, with 
National Aeronautics and Space Administration’s blessing. They hope that 
their proposals will be evaluated along with the results of NASA-funded 
studies being conducted by General Electric. Convair and Martin in the 
final Apollo program competition. One unfunded effort-at Grumman- 
reportedly involves over 60 people and over half a million dollars. 
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LIBRASCOPE: 

COMPUTER 

facilities: 


l Shown below is a composite view of Librascope’s facilities where 
I a variety of computer systems are currently in different stages 
l of design and production. Some are strategically involved with 
national defense... others deal with business and industrial process 
control. Each is uniquely designed to answer a particular need. The 
■ success of these systems illustrates the value of Librascope’s 
. engineering philosophy: A decentralized organization of spe- 
' cialized project teams responsible for assignments from concept to 
delivery. . .and backed up by excellent research, service, and I 
ities. For your computer requirements, call on the company I 
of diversification in computer technology is unsurpassed. ! 

Division, General Precision, Inc., 808 Western Avenue, I 
For career opportunities write to John Schmidt, Engineering I 



production facil- 
whose breadth 
■ Librascope 
Glendale, Calif. 
Employment. ■ 



Soviet Space Spur 


Russian Bilateral Snag 


General Dynamics 
Upheaval Expected 


Washington Roundup 

Proponents of a bigger military space effort expect Soviet success in recovering 
a man from orbit to help them promote an expanded program. They har e had rela- 
tively little success in the past, but-as usual-Russian success makes a U. S. space push 
suddenly more popular. 

The military threat of Soviet space achievements was described the day before 
the man-in-space feat (sec p. 32) by Air Force Chief of Staff Gen. Thomas D. 
White. He pointed out that the Russians arc pruning obsolete forces from their mili- 
tary strength while they break new ground of their own in space. “I believe that a very 
critical period is upon us. In fact, I consider the total power represented bv the grow- 
ing Soviet aerospace strength to be perhaps the greatest threat in the history of our 
country.” Gen. White said. 

Soviet Union is providing a plush six-passenger Mi-4 helicopter as a gift to Cam- 
bodia. Following the usual pattern, a team of Russian technicians and pilots will go 
to Cambodia to assemble and test the aircraft. 

Review of information for security has become almost a onc-matt affair in the 
Pentagon. Even relatively minor questions must now go to the office of Assistant 
Secretary of Defense for Public Affairs Arthur Sylvester for a ruling. Speeches arc 
being confined largely to non-controversial material, with little or no reference to the 
Communist threat permitted. 

Working level public affairs officials have a general guide, apparently drawn 
directly from a television interview of Defense Secretary Robert S. McNamara. He 
said military men shouldn't comment on foreign policy, and Sylvester has translated 
this into Public Affairs Guidance No. 18. This guidance is not officially available to 
the services for use in clearing speeches. 

Scandinavian transit rights are the big stumbling block to Soviet operation of a 
Moscow-New York route. The Russians need landing rights or transit rights from one 
of the three Scandinavian countries, but Scandinavian Airlines System will offer stiff 
resistance. 

Denial of SAS rights to cross Russia on flights to India is the reason. Soviets 
promised to give SAS a Moscow-New Delhi route as soon as navigational facilities 
were adequate. SAS has learned that the route is properly equipped and staffed with 
English-speaking personnel, but the Russians refuse to honor their promise. 

Aeroflot once planned to fly north of Scandinavia on a great circle route to New 
York, refueling in Iceland. This plan apparently has been dropped as impractical, par- 
ticularly in view of the Soviet desire to serve Havana on Aeroflot's transatlantic route. 

Hawaiian, Alaskan and local service carriers will work hard to keep their total sub- 
sidy below $100 million a year, a level they consider the psychological limit in Congress. 
These airlines feel the SS3.4 million requested for Fiscal 1962 will weather criticism 
because congressmen arc reluctant to withdraw scheduled service from small towns in 
their districts to cut subsidy. 

But the carriers think this reluctance will disappear if subsidy grows beyond the 
SlOO-million mark. They figure this would trigger a congressional investigation. 

Continuing shift in power to civilian control over weapon system programs is again 
evident in Defense Department handling of the TFX fighter project. Office of Defense 
Research and Engineering, which is largely civilian staffed, has taken over USAF's 
planned tactical fighter and is running it as a tri-service effort (see p. 29). Control has 
extended as far as determination of development characteristics. 

Watch for a drastic reorganization pattern for General Dynamics, particularly its 
Convair Division, to emerge next week from a series of management and stockholder 
meetings. Tire board of management will meet Apr. 26 in New York, the annual stock- 
holders meeting is scheduled Apr. 27 in Dover, Del., then the directors will meet in 
New York the next day. 

Management is planning reorganization moves to meet the demands of stockholders 
and directors who arc unhappy over the unexpected S27-million loss last year. One 
sign of coming retrenchment was the sudden cancellation last week of all advertising 
in all media for the rest of the year. 

Army light observation helicopter evaluation gronps held their first meeting last 
week to integrate their findings and recommend a contractor to a selection board. 
LOH operational evaluation group from Ft. Rucker met with the technical group 
from Bureau of Naval Weapons. 

Joint Chiefs of Staff development group has been formed to study the field of com- 
mand and control. The group is headed by USAF Brig. Gen. L. G. McCollom. 

—Washington Staff 
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Russians Forecast More Manned Flights 


Soviets successfully recover first man from orbit; 
no immediate effect on Project Mercury expected. 

By Evert Clark 

Washington— Soviet Russia's success in making the first manned orbital 
flight will be followed quickly by similar Russian flights but will have no 
immediate effect on the U.S. man-in-space program, it appeared last week. 

Soviet scientists said more manned flights will be made soon if extensive 
tests support the early conclusion that the world’s first astronaut— 27-ycar-old 
Soviet Air Force Maj. Yuri Alekseyevich Gagarin— was not harmed by his 
flight. 


Alexander Topchiev, vice president of 
the USSR Academy of Sciences, said 
the successful flight means that the 
battle to put a Soviet astronaut on the 
moon "is half won," and said “it will 
be done.” 

The U.S. manned spaceflight pro- 
gram. Project Mercury, probably will 
proceed through its planned steps re- 
gardless of the Soviet success. President 
Kennedy and National Aeronautics 
and Space Administration officials indi- 
cated last week that there are no plans 
now to eliminate any flights or to accel- 
erate the program in other ways. 

U.S. Planning Influenced 

Tire strong probability that Russia 
would try to put a man into orbit on 
or before its major national holidav on 
May I was taken into account in plan- 
ning sessions before President Kennedy 
changed NASA’s Fiscal 1962 budget 
requests late last month (AW' Apr. 3, 
p. 10). This probability also influenced 
a recent decision to reschedule the first 
manned suborbital Mercury flight from 
early May to late April in the hope 
that the U.S. might make at least a 
ballistic flight into s|>ace before Russia 
made an orbital flight. 

Russia said it successfullv launched its 
1 0.41 8.63-lb. spaceship— named Vostok, 
which means East— into orbit at 1:07 
a.m. EST on Apr. 12 and recovered it 
at 2:55 a.m. after it had circled the 
earth once. Maj. Gagarin was in orbit 
for 89.1 min. and total time from 
launch to landing was 108 min., the 
Soviets said. Tire capsule’s orbit had an 
inclination to the equator of 67.07 deg., 
a perigee of 108.76 mi. and an apogee of 
187.66 mi.— a path that kept it below 
the Van Allen radiation belts. 

Maj. Gagarin reported his reactions 
by radio during the flight and was moni- 
tored by telemetry and television. After 
lie landed, he said he had been able to 
see “seas, mountains, large towns, rivers 
and forests.” 

“I felt at home,” Gagarin said. “I 
feel well.” The Soviet news agency, 
Tass, said that Soviet Premier Nikita 
Khrushchev telephoned from his vaca- 


tion spot on the Black Sea to tell the 
major: ”. . . By your feat you have made 
yourself immortal . . . Let the whole 
world see what our country is capable of, 
what our great people and our Soviet 

Gagarin's Reply 

Tass said Maj. Gagarin replied: "Now 
let all other countries catch up." The 
major has been a member of the Com- 
munist Party for the past year. 

Reactions to the Soviet achievement 
ranged from wild celebrations in 
Moscow and congratulations from Presi- 
dent Kennedy. Premier Khrushchev 
and many others to a "no comment" 
from former President Dwight Eiscn- 

The President called the flight "an 
outstanding technical achievement” and 
congratulated "the Soviet scientists 
and engineers who made this feat pos- 
sible.” 

At a news conference on the day 
of the launching, he said "no one is 
more tired than I am” of seeing the 
U. S. second to Russia in the space 
field, but he said the advantage will 
be with Russia for some time because 



of Russia's lead in large rockets. 

Soviet Union apparently tried at 
least one manned orbital flight in the 
few days before Maj. Gagarin's launch- 
ing— probably on the day before. Ru- 
mors began to sweep Moscow on the 
week-end before the flight occurred on 
Wednesday. They gained strength on 
Monday when Soviet camera crews ap- 
peared in the central telegraph office 
ready to film and tape foreign corre- 
spondents’ reactions to some great 

Soviet officials did nothing to dis- 
courage newsmen’s speculation that 
that event was an attempt to put a 
man into space. When nothing hap- 
pened and the camera crew departed, 
newsmen— encouraged by some Soviet 
reporters— continued to expect some- 

On Tuesday, the Communist London 
Daily Worker reported that a Soviet 
astronaut, the son of a prominent air- 
craft designer, had been orbited and 
recovered on I’ri., Apr. 7, but that bc- 

being shown to the public yet. Official 
announcement by Moscow Radio finally 
came on Wednesday morning, and the 
announcer said that the capsule then 
was still in flight. 

U. S. Tracking Stations 

U. S. officials deny that military and 
civilian tracking stations detected any 
flight on Friday. They did track an 
object on Wednesday, however, and 
NASA officials said there was no reason 
from what the U. S. knew to doubt 
that Russia did orbit and recover Maj. 
Gagarin that day as they said. 

Unofficial U. S. sources, however, in- 
dicated that an object also was tracked 
on Tuesday. The Soldo Research Labo- 
ratory at Cleveland, Ohio, also recorded 
a signal on Tuesday that came from the 
southeastern sector of the Atlantic 

"This corresponds to the path a 
Soviet vehicle might take. Timing of 
Sohio’s receipt of the signal indicated 
a capsule in tlrat orbit would have made 
its landing about 6 p.m. Moscow time 
on the day before the announcement 
of Maj. Gagarin's flight was made. 

Presidential Press Secretary Pierre 
Salinger said Vostok was "picked up 
by American tracking stations after it 
left the Asian land mass.” and said 
“our tracking stations had it under 
observation during its flight.” 

Russia’s claim to have had radio com- 
munication with its "cosmonaut” indi- 
cated that Soviet tracking ships were 
stationed in the Atlantic and Pacific 
Oceans. But the Defense Department 
refused to say whether the ships were 
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on station. In the past it has issued 
reports of their movements and released 
photographs of the ships taken from 
low-flying U. S. patrol aircraft. Some 
photos have even shown the aircraft's 
own wing tips. 

Assistant Secretary of Defense for 
Public Affairs Arthur Sylvester said his 
department will not comment "on this 
sort of information" because “it deals 
with sources of information and meth- 
ods of collecting information, part of 
which is highly classified." Russia has 
frequently protested the “buzzing" of 
these ships by U. S. aircraft, but the 
refusal to discuss their whereabouts ap- 
peared to be based on Sylvester's con- 
cept of security rather than concern 
over possible diplomatic complications. 

Soviet scientists denied that there 
were any unsuccessful attempts at a 
manned spaceflight. Prof. Andrei Kuz- 
netsov was quoted in the Communist 
newspaper Izvestia the day before 
Vostok was launched as saying that the 
USSR "stands on the threshold” of 
such a flight. Prof. Leonid I. Sedov, 
head of Russia’s spaceflight commission 
and president of the International 
Astronautics Federation, was in the 
U. S. at the time of Vostok's launching. 
Me said this was "the first try we 

"This first cosmic flight of man will 
have the same meaning as the first air- 
plane flight," Sedov told a news con- 
ference in Providence, R. I. In Moscow, 
government spokesmen had said the 
event was comparable in importance to 
the discovery of America by Columbus. 
Sedov said information on the flight 
will be published. He said Russia has 
published all its scicntic information 
but there has been “some misunder- 
standing concerning this matter." 

Soviet comments indicated that 
Vostok— unlike the Mercury: capsule- 
may have used lift to aid in its landing. 
There has been some speculation that 
the six "spaceships" of the Vostok type 
flown since last May might be Russian 
equivalents of the U. S. Dyna-Soar 
boost glider, although Soviet references 
usually use the term capsule. 

Prof. Vladimir Dobronravov said in 
Moscow that the spaceship must be 
braked and thermally insulated and that 
its downward course is mostly pro- 
longed and flat. Prof. Anatoli Blagon- 
ravov, attending the second annual 
Committee on Space Research meeting 
in Florence, Italy, said after telephon- 
ing Moscow that he had no specific 
information, but that he assumed the 
spaceship was landed “by a combina- 
tion of parachute and glider.” 

Blagonravov said the tests being 
made on Maj. Gagarin will determine 
how soon the next Russian astronaut 
flies. “You don’t make these tests in 
24 hr.,” he said— but he indicated that 
the next flight would be immediate if 
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the test findings were favorable. 

Dobronravov said the flight was proof 
that Russia's lead over the U. S. is 
immeasurable. He said Russia's capsules 
can be made “fully adapted to normal 
functioning of living organisms” chiefly 
because of their great weight, which in 
turn is made possible by the great 
thrust available in Soviet rockets. 

Most Western observers have specu- 
lated until recently that the great 
weight of Soviet spaceships indicated 
they would carry two passengers. Late 
last month, however, Soviet scientists 
said the first man sent into space would 
be a Russian male, hinting he would 
have no “copilot" (AW Apr. 3, p. 35). 

Nikolai Varvarov, identified as an 
astronautics specialist and professional 
pilot, said in Moscow that Maj. Gaga- 
rin was primarily an observer on his 
flight, which was controlled entirely 
from earth. But he also was an integral 
part of the project in that he controlled 
operation of devices that maintained 
required living conditions, Varvarov 
said. On later flights, he said, an 
astronaut will have a part in controlling 
the vehicle's flight. 

Soviet broadcasts referred to Maj. 
Gagarin as a “pilot-space navigator." 
He is a carpenter’s son, bom Mar. 9, 
1934 in the Smolensk district. He re- 
ceived "excellent marks" at a technical 
school, finishing in 1955, when he be- 
gan studying in an aviation school at 
Orenburg. He has been an Air Force 
pilot since 1957. His wife is a graduate 
of a medical school at Orenburg, and he 
has two daughters, one two years old 
and one a month old, Tass said. 

Following Radio Moscow’s first 
broadcast concerning Vostok. which 
said the spacecraft was still in flight, 
radios and loudspeakers in Moscow’s 
streets carried periodic announcements 
that the vehicle was over South Amer- 
ica at 9:22 a.m. Moscow time, over 
Africa at 10:15 a.m. and slowing and 


re-entering at 10:25 a.m. About noon 
came the announcement that the land- 
ing had been successful. 

Ordinary Soviet citizens were only 
mildly excited by the first news of the 
launching. Within a few hours, under 
the stimulus of radio and loudspeaker 
announcements and continuous playing 
of patriotic music, they were gathering 
in animated groups, especially around 
the Tass office, where a large photo- 
graph of Maj. Gagarin was displayed in 
the window. 

This grew into calls for mass meet- 
ings in Soviet factories, excited celebra- 
tions in the streets and a rash of com- 
ments from coal miners, farmers and 
other Russian citizens on radio. 

A tape recording of Maj. Gagarin's 
comments while in flight was played 
during official broadcasts. At 15 min. 
after launch, he reported: “The flight 
is proceeding normally. I feel well." 
At one point he said, "I am watching 
the earth. The visibility is good. I 
hear you well." Later he said: "The 
flight is proceeding well. I am watching 
the earth. The visibility is good. I can 
see everything. Some places are 
shrouded by clouds.” Several times he 
reported that “the machine” was 
functioning normally. Capsule frequen- 
cies were 9.019, 20.006 and 143.625 
megacycles. 

Soviet newspaper Pravda indicated 
that Vostok landed in a farm field. One 
of the greeting party was the secretary 
of the Chkalov flying club. Chkalov— 
formerly known as Orenburg, which 
as Maj. Gagarin's home— lies near the 
border of Kazakhstan, about 375 mi. 
from the Caspian Sea. If the landing 
itself was made near Chkalov, the 
launching site probably was Tyura 
Tam, just cast of the Aral Sea. 

Aircraft, apparently assigned a search 
and rescue mission, flew near fields at 
which the capsule’s flight was being 
monitored. Helicopters also were in- 
cluded in the rescue effort, and one was 
used to take Maj. Gagarin from his 
landing spot to the nearest town. 

An Izvestia correspondent wrote that 
he had talked the previous day to a 
doctor “who was to parachute with a 
group of people from a plane at a point 
where Gagarin would land." 

P. Isakov was quoted in the newspa- 
per Trud as saying that the technical 
feasibility of “urgent lowering” of the 
capsule in case of an emergency had 
been worked out in Russia, along with 
procedures for normal landings. 

Tractor drivers working the field 
where the major landed ran to con- 
gratulate him, Pravda said. He did not 
wait for them but walked to meet them. 
At the landing site and in later news- 
paper interviews. Maj. Gagarin gave 
these impressions of his flight: 

“The sun in outer space is tens of 
times brighter than it is here on 
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Webb Says U.S. Pursues Own Pace 

Washington-U. S. is pursuing "the solid, omvatd, step-by-step pace of our own 
program" in space and is more interested in that than “in being first," James E. 
Webb, administrator of the National Aeronautics and Space Administration said 
last week. 

Webb said he was disappointed that Russia had put the first man into orbit around 
the earth. But he said: "I do not think that you can start out and say, ‘we arc going 
to be the first in everything the Russians may set out to do for themselves, or any 
other nation mav set out to do for themselves.’ 

“We expect to be good and to be prompt and to be progressive with respect to 
the objectives we set for ourselves. But we certainly are not going to try to beat 
everything that any nation sets up as objectives . . 

Dr. Hugh L. Drvdcn, deputy NASA administrator, said the Soviet flight in itself 
docs nothing to affect the timetable of Project Mercury, first step in the U. S. man- 
in-space program. 

"What the ultimate reaction will be, t am not able to forecast,” Dryden said. 
", . . Our programs are determined by tile democratic process of this country in very 
many forums, including the executive branch of the government and the congres- 
sional branch." The Mercury* timetable now calls for a suborbita! flight early in 
May. Orbital flight is due "perhaps this calendar year,” Webb said. 

Project Apollo, the three-man orbiting laboratory and circumlunar vehicle that 
will follow Mercury, “already is an urgent program and in a time . . . when dollars 
arc hard to come by,” Webb said. “The President has added S125 million to his 
budget to provide the large rockets that will permit the going forward with this 
program." 

NASA’s Fiscal 1962 budget request asks S29.5 million to finance a study phase 
for Apollo. NASA has told Congress it is not satisfied with that, but President 
Kennedy did not request an increase in Apollo funds when lie sent proposed changes 
to President Eisenhower's proposed budget to Capitol Hill (AW Apr. 2. p. 30). 

Webb said parallel approaches to Apollo might be taken, as in atomic bomb 
development during World War II. “On the other hand.” lie said, “our present 
program is based on a solid, well-planned, step-by-step program, with each step 
undergoing evaluation and leading on to the next step, so that each step builds on 
the next, and this is a more economical and in many ways. I am told by my friends 
the scientists, a sounder concept for scientific development." 


earth. The stars are visible very well. 
They are bright and distinct." He said 
he did not see the moon. 

“The day side of the earth was 
clearly visible,” Maj. Gagarin said. 
“The coasts of continents, islands, big 
rivers, big surfaces of water and struc- 
tural features were clearly distinguish- 
able." As lie flew over Russia, he said, 
he could “sec distinctly the big squares 
of collective farm fields. It was possible 
to distinguish which was plowed land 
and which was meadows.” 

Maj. Gagarin said he had never 
flown above 50,000 ft. before so "I 
saw for the first time with my eyes the 
earth’s spherical shape.” 

"You can see its curvature when 
looking to the horizon," he said. “I 
must sav that the view of the horizon 
is quite unique and very beautiful. It 
is possible to see the remarkably color- 
ful change from the light surface of the 
earth to the completely black sky in 
which one can see the stars. 

“This dividing line is very thin, just 
like a belt of film surrounding the 
earth’s sphere. This film or belt is like 
‘a narrow belt girdling the globe.’ he 
said. It is of soft light blue color, and 
the entire transition from blue to black 
is most smooth and beautiful. 

“It is even hard to put into words. 
When I emerged from the earth 
shadow, the horizon seemed different. 
It had a bright orange strip which then 
resolved itself into blue and again into 
pitch black." 

The major said he does not think 
the time is far away "when we shall be 
able to carry out a flight to the moon. 
Mars and other areas of the vast outer 
space. This will take place, probably 
sooner than we think.” 

Neither weightlessness nor the tran- 
sition back to gravitation were a prob- 
lem. Maj. Gagarin said. He claimed 
that he hung in midair above his chair 
in the weightless state, “ate and drank 


and everything occurred just as it does 
here on' earth.” He said we worked 
in that condition, and his handwriting 
did not change as he made notes of the 

On re-entry, he eased himself back 
into the chair as his weight increased. 

Prof. Dobronravov said the Vostok 


capsule has the cosmonaut in a "step- 
pcd-lving position”— apparently the same 
position that the Mercury astronaut is 
to be in. He said the cosmonaut's torso 
"lies on the floor while his legs are 
placed in a chair to form a step.' 

Sen. Robert S. Kerr (D.-Okla.), 
chairman of the Senate space commit- 
tee. called the flight “a fantastic, fabu- 
lous achievement." and said it “proves 
what the men in our space department 
have been telling us for a good while- 
that [the Russians] have been ahead in 
that phase of the space program." He 
said experts had reminded him, how- 
ever. "that in the over-all space. pro- 

House Hearing 

House Science and Astronautics 
Committee Chairman Overton Brooks 
(D.-La.) called NASA Administrator 
James E. Webb and Deputy Adminis- 
trator Hugh L. Dryden to’ a hearing 
the day after Vostok’s flight to hear 
their views. 

Thcv said essentially what they had 
at a press conference the day before, 
but Webb said that the budget increase 
requested bv President Kennedy would 
not leave all the space spectaculars to 
the Russians. 


Soviets Claim Three Space Records 

Washington— Soviet Russia lias claimed three world 3Stronantical records on the 
basis of Maj. Yuri Gagarin's flight in the spaceship Vostok. Tire official ncvvspatier 
Izvcstia said Sports Commissioner I. G. Borisenko met the major at his landing site 
and immediately claimed altitude, duration and load-lifting records for him. Pre- 
liminary claim has been filed with the Federation Acronnutiquc Internationale. 

Last February. FAI members established five areas for manned space flight records 
-greatest altitude, with and without an earth orbit; and greatest mass lifted, with 
and without an earth orbit, and duration of orbital flight. Minimum altitude ..." 
set at 100 km. (62 mi.). 

Russia still has not replied to the proposal that tile four-man certification com- 
mittee for these records be composed of the FAI director and representatives from 
three neutral nations. Russia recently has been waiting through most of the four 
months’ reporting period and submitting documentation for its aeronautical record 
claims at the last minute. 

Russia's telegram to FAI headquarters claiming the first manned orbital flight was 
signed by A. Koss. president of tile Central Aero Club, and M. V. Kokkinaki, presi- 
dent of the sporting committee of the club, and president of FAI. Kokkinaki claims 
the world's 100-kin. speed record (AW Mar. 27. p. 25). 
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Joint Fighter Concept May be Modified 


By Larry Booda 

Washington— Realities of economics 
and technology will force Defense Sec- 
retary Robert S. McNamara to modify 
his desire for a single tri-service tacti- 
cal fighter, studies now in progress in- 

Membcrs of a Defense Department 
team recently completed a tour of seven 
airframe manufacturers and will soon 
visit an eighth. Their aim was to ob- 
tain information on state-of-the-art 
progress to determine whether a short 
takeoff and landing aircraft could be 
designed to perform ground support, 
reconnaissance, air superiority and in- 
terdiction missions. 

This team was told that one aircraft 
could do the job, but it would be like 
"trying to combine a racing car's func- 
tion with that of a heavy truck.” The 
result would be “a monster” and would 
be prohibitively expensive. Airframe en- 
gineers generally said they would be 
glad to try, however. 

Studies currently indicate that two 
aircraft could perform the four mis- 
sions for all the services. 

Shift to Joint Project 

Air Force has been conducting de- 
sign studies of a new STOL fighter- 
bomber during the past year and has 
sought funds to launch a development 
program. Kennedy Administration de- 
fense officials broadened this project to 
cover requirements for all three services 
(AW Mar. 6. p. 31). The President’s 
Mar. 28 defense budget message in- 
cluded “development of an advanced 
tactical fighter,” the tri-service project, 
for which $45 million was added to the 
budget request. 

On Apr. 4, McNamara told Senate 
Armed Forces Committee that this is 
a joint project to replace the Air Force 
Republic F-105 and the Navy's Mc- 
Donnell F4H. He specifically men- 
tioned the variable geometry wing 
concept developed by the Langley Re- 
search Center of the National Aero- 
nautics and Space Administration. 

McNamara also specified an ability 
to operate from crude runways and 
with heavy conventional bomb loads. 
“In general,” he said, “what we are 
striving for is one fighter to fill the 
needs of all the services." 

At that time, details of what Mc- 
Namara desired were not available to 
the services. The Army. Navy and Air 
Force all had numerous studies and de- 
velopment projects in progress in the 
V/STOL field. 

Initial impetus for a joint project 
came in recommendations to Mc- 
Namara from the special study panel 


on limited war and foreign commit- 
ments, headed by Paul H. Nitze, as- 
sistant secretary of defense for inter- 
national security affairs. The defense 
secretary then directed Defense Direc- 
tor of Research and Engineering Her- 
bert F. York to study integration of 
the separate sendee efforts, with a sin- 
gle-project goal in mind. 

York then appointed a committee 
which at first tried to bind all require- 
ments together around what until then 
had been the Air Force TFX, or tacti- 
cal fighter project, under Specific Oper- 
ational Requirement 183. 

Numerous proposals had been re- 
ceived from airframe manufacturers. 
The Air Force intended to extract the 
best features from each for a design 
which would be prepared at Wright Air 
Development Division, which recently 
became the Aeronautical Systems Divi- 
sion of Air Force Systems Command. 

After a final configuration had been 
established, a contract was to be 
awarded on the Air Force design. Tire 
contractor would build the composite 
aircraft. Companies involved object to 
such use of proprietary information, 
but they prefer not to protest officially 
to avoid jeopardizing their chances of 
getting the contract. 

Tire three services were notified that 
the director of defense research and 
engineering would coordinate develop- 
ment characteristics based an the TFX 
design, which resembles a Republic 
Aviation proposal, and would assign 
management responsibility after a deci- 
sion was reached. 

Army and Navy officers are aware 
that the needs of their particular sen- 
ices were being compromised in such a 
proposal, but late last week they had 


German Helicopter Needs 

Bonn— Top officials of the West Ger- 
man Defense Ministry, air force, navv 
and army were scheduled to meet in 
Bonn late last week or early this week in 
an effort to standardize future needs in 
the heavy, medium and light helicopter 
fields. 

Decision, which should lead to firm 
orders in the near future, has been post- 
poned more than seven months and its 
latest target date. mid-March, has 
slipped quietly past. Any agreement at 
the Bonn meeting must still be ap- 
proved by Defense Minister Franz 
Joseph Strauss. 

U.S. helicopters under consideration 
in the evaluation include the Sikorskv 
S-61 and Vertol 107 in the heavy cate- 
gory and the lightweight Bell HU-1 
(AW Feb. 27, p. 35). 


not had any official opportunity to state 
their views. They have indirect repre- 
sentation in the Office of the Defense 
Director of Research and Engineering 
through officers on duty there, but the 
studies arc being made principally by 
civilian officials. 

As a result of the committee visits to 
Lockheed Aircraft Corp., North Ameri- 
can Aviation, Douglas Aircraft Corp., 
Convair-Fort Worth Division, Chance 
Vought Corp., McDonnell Aircraft 
Corp. and Republic Aviation Corp., 
the switch to a two aircraft concept was 
initiated. Grumman Aircraft Corp. will 
be visited soon. 

Committee members have flown sev- 
eral aircraft, such as the Convair F-106, 
Convair B-58, Chance Vought F8U, 
North American F-100, Douglas A4D 
and A3D, McDonnell F4H and the 
Republic F-105. The Grumman A2F 
remains to be evaluated. 

Mission Considerations 

In studying the mission areas, these 
considerations will have to be examined, 
assuming a 1965 first delivery date: 

• Air superiority. This would require an 
aircraft that could operate at 80,000 ft., 
fly at speeds in the Mach 3 range and be 
capable of firing air-to-air missiles. It 
calls for a sophisticated intercept radar 
and fire control system. Landing speed 
would be in the 45-kt. range, with 
wheels large enough to operate on 
rough terrain and arresting gear for op- 
eration on aircraft carriers. 

• Interdiction. In any weather, the air- 
craft would have to be capable of pene- 
trating far behind battle lines— possibly 
up to 800 mi.— to cut lines of communi- 
cation. Some observers maintain this 
would give it a strategic role. They sav 
a more realistic figure is 300 to 406 mi. 
Conventional weapons, such as bombs 
and air-to-surface missiles, would be car- 
ried. To pinpoint small targets, an- 
other sophisticated radar would have to 
be carried, perhaps the map matching 
type. Operating conditions would be 
the same as for air superiority work. 

• Reconnaissance. For battlefield recon- 
naissance, low-altitude capabilities are 
necessary, with side-looking radar and 
photographic configurations for oblique 
and vertical operations. Interdiction re- 
connaissance would be performed at 
higher altitudes, although 30.000 ft. is 
the practical limit. High speed for pro- 
tection is mandatory. Electronic coun- 
ter-measures equipment is also a require- 
ment to spot enemy radar and 
communications locations. Operating 
conditions are the same as for interdic- 
tion and air superiority. 

• Ground support. This calls for 
weapon capacity similar to that for 
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interdiction, although it would be used 
close to the battle line. It is in this 
area that the Army and to some extent 
the Marine Corps feel that they have 
been neglected. They contend that 
smaller, cheaper and less complex air- 
craft are needed in greater numbers. 
Marine Operation 

The Marines currently are operating 
Douglas A4D single place, single-engine 
attack aircraft and McDonnell F4H 
twin-jet, two-place fighters from 3,000- 
ft. steel plank air strips. To support 
the Army, the Air Force Tactical Air 
Command is operating North American 
F-lOOs and Republic F-105s, both of 
which require longer, paved runways. 
Tire additional defense request includes 
$24.6 million to modify F-105s for 
smaller, rougher field operations. 

A concept partially accepted by 
McNamara c-alls for basing most of the 
limited war forces in the continental 
U. S. He excepts aircraft carrier forces, 


Washington— All practice runs on 
manned aircraft by Air Force fighters 
have been suspended in the wake of an 
accident in which a Strategic Air Com- 
mand Boeing B-52 bomber was shot 
down by a Sidewinder missile fired from 
a New Mexico National Guard F-100. 

After making five practice runs, the 
North American fighter released one of 
its two missiles carried on pylons under 
the wings. The missile entered the ex- 
haust section of an engine under the 
B-52’s left wing, causing it to explode 
and buckle the wing. 

The bomber crashed in rugged moun- 
tain territory northwest of Albuquer- 
que. N. M.. killing three of the eight 
crew members. The other five para- 
chuted and were rescued. 

The F-100 was one of two aircraft 
being flown on an Air Defense Com- 
mand alert flight. It has been standard 
practice to make non-firing runs on 
B-52s. Pending the outcome of the 


All-Weather Sidewinder 

Washington— New all-weather Side- 
winder is becoming operational with the 
Air Force and the Navy. In addition to 
an infrared sensor, it carries semi-active 

bv the firing aircraft. Radar will guide 
the missile through clouds until the in- 
frared signal received is strong enough 
for the sensor to take over guidance. 

Range of the new missile is from three 
to 10 mi. It will operate up to 85,000 
ft. and travels at a speed of Mach 3. 


which would be expected to fill an 
immediate role for tactical support in 
distant trouble areas. 

This concept imposes a requirement 
of great ferry range, which in the case 
of the TFX is stated as 3,600 mi. Engi- 
neers maintained that reduction of this 
requirement would result in substan- 
tially lower costs. 

Aircraft Cost 

Another area which is being studied 
is the cost of a new aircraft, including 
construction of all its support installa- 
tions and logistics when operating in 
the field, to determine whether a de- 
velopment program is economically 
feasible. 

Commenting on the tri-service ap- 
proach, Office of Defense Research and 
Engineering officials say they do not 
intend to enter into the management 
area but will insist on integrating 
diverse efforts aimed at common mis- 


USAF investigation of the incident, 
these runs have been discontinued on 
all manned aircraft. 

Since it was on an alert mission, the 
F-100 was carrying at least one active 
Sidewinder, although some of these in- 
terceptors fly with two. When only one 
is carried, the other wing carries a 
dummy missile to maintain aerodvnamic 
balance. 

The missile which was fired might 
have had an active infrared sensor and 
a dummy warhead, but even this com- 
bination would cause a jet engine to 
explode. 

As part of the fail-safe svstem in the 
F-100, a circuit breaker and three 
switches must be closed before the mis- 
sile can be launched. There also is a 
pin in the trigger on the control stick 
which must be pulled out before the 
trigger can be pulled. 

In this case, the fighter was making 
camera firing passes and therefore prob- 
ably had the pin pulled and the gun- 
sight and camera switches on. Even 
so, there still would remain a circuit 
breaker and two switches open to block 

As a complicating factor, there are 
two trigger switch positions. Pulling it 
to the first indent causes the camera to 
operate. By pulling harder past a higher 
spring resistance, the guns or missiles 
arc fired, but only if the circuit breaker 
and two switches are closed. 

Standard operating procedures dic- 
tate that all armament switches must 
be off at all times. Also, a pin must 
be removed from the launcher rails be- 


fore the missile can be fired. This is 
done normally at the end of the run- 
way before takeoff by a ground crew- 
man. During this operation, the pilot 
hangs both arms outside the cockpit to 
assure the ground crewman that he is 
not touching the switches. 

In making a ground controlled inter- 
cept (GCI), the GCI operator makes 
the pilot go through a checkoff list 
which requires that all armament 
switches be off, which the pilot acknowl- 

In any actual firing of a Sidewinder in 
practice, the fighter must be in range, 
it must not be pulling more than 1.5g 
and the pilot must hear a tone in the 
headset. 

The tone gets louder the closer the 
fighter gets to the target. This indicates 
that the infrared sensor is receiving a 
signal and that the guidance circuitry 
is functioning correctly. The tone is 
audible in the ISO deg. semicircle to 
the rear of the target. 

Most practice firings have been made 
against flares held aloft by balloons, or 
against an HVAR rocket. 

Several experimental firings of MB-1 
Genie air-to-air rockets have been made 
against other aircraft, with the target 
aircraft breaking off the run before in- 

Polaris A3 Will Use 
New Double-Base Fuel 

Washington— Increased range of the 
2,300-mi. Polaris A3 fleet ballistic mis- 
sile will be achieved by switching to a 
new, nitro-plasticizcd, double-base solid 
propellant which is denser than the 
composite polyurethane fuel used in the 
first stages of the shorter-range A1 and 
A2 models. 

Elasticity of the new fuel, made by 
Aerojet-General, Polaris first stage en- 
gine contractor, permits a reduction in 
the amount of binder material required 
to hold solid propellants together. With 
this denser propellant, the A3 will have 
800 mi. greater range than A2. First 
stage engines of both A2 and A3 are 
30 in. longer than the first stage case of 
the 1,200-mi. Al, allowing them more 
propellant. 

To obtain the double-base propellant. 
Aerojet mixes a nitroglycerin-like nitro 
compound, with aluminum powder ad- 
ditives, in a nitrocellulose binder. Oxi- 
dizer is ammonium perchlorate, with 
additional oxygen atoms drawn from 
the nitro compound. The nitro-plasti- 
cized fuel burns about 1.000F hotter 
than the polyurethane propellant and, 
because of the higher oxygen content, 
provides a small increase in specific im- 

Cost of the new fuel is expected 
to be 30-40% higher than the present 
composite propellant. 


Practice Runs on Aircraft Halted 
After Sidewinder Destroys B-52 
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Industry Fights New USAF 


Washington— Aircraft manufacturers 
are raising strong objections to what 

completely hike over development flight 
testing of new manned aerospace vehi- 
cles and to give military pilots a sub- 
stantially increased role in production 
flight testing. 

'the furor was touched off when 
Boeing Airplane Co. was notified that 
the Air Force would take over flight 
testing of the Dyna-Soar boost glide 
orbital vehicle and was intensified with 
indications that a similar move would 
be made in the North American B-70 

Historically, contractors have been 
charged with fulfilling most of the test 
mission during development and pro- 
duction. with the Air Force making 
flights to check the manufacturer’s per- 
formance. 

Highlighting the controversy is the 
shrinking activity in the airframe indus- 
try. compared with World War II and 
tlic Korean War. 

Civilian test pilot employment is 
now down to about 325. 

Air Force reports that it has 6,000 
excess pilots, and its projected aircraft 
inventory will decline further with the 
shift to missiles for the deterrent role. 
A factor in addition to the economies 
of employment, is the prestige which 
accrues to the pilot and the company or 
service making first flights and record 
flights. 

Cost is Reason 

Cost is the reason given bv the Air 
Force for moving into the development 
flight area. In production flight testing. 
USAF says that uneconomical practices 
have resulted in great increases in flight 
time on an airframe before it is de- 
livered. 

In the case of one single-engine air- 
craft fighter now in production, the Air 
Force found that production flight tests 
had increased to an average of 1 5.7 
flights per aircraft before delivery. With 
flight costs running $2,000 to $3,000 
per hour, testing costs were running 
high. And USAF says its crew chiefs 
were complaining that aircraft were be- 
ing delivered needing the first periodic 
flight check. 

No definitive policy action is pres- 
ently being taken in the development 
testing area, but a proposed new direc- 
tive covering aircraft acceptance flights 
is being written. It would cover rules 
for first production flights demonstrat- 
ing basic airworthiness and functional 
systems operation, statistical flights and 
reflights. 

The standard production contract re- 
quires the manufacturer to deliver a 


complete system. Before the Air Force 
accepts the airplane, its operation must 
be demonstrated. Past practices have 
required that the aircraft be flown until 
even' defect has been cleared. In the 
case of all-weather aircraft with complex 
navigation and bomb delivery systems, 
problems appear on every flight. 

More Ground Work Needed 

In the case of the single-engine pro- 
duction aircraft mentioned above, the 
Air Force determined that more thor- 
ough ground review and testing was the 

Before first flight, a complete integra- 
ted systems analysis is performed on 
the ground. Then all reported equip- 
ment malfunctions are analyzed on the 
ground, rather than in the air. 

Next, a review of specifications con- 
trol is made to see whether required 
standards arc met and finally govern- 
ment furnished equipment is analyzed 
to see if it meets specifications. 

Air Force says it is not trying to do 
the contractor's work, and it is not try- 
ing to recalibrate aircraft. It is trying 
to use empirical data to show the Air 
Force and contractor better manage- 
ment techniques. 

Aerospace Industries Assn., represent- 
ing airframe manufacturers, and the 
Society of Experimental Test Pilots ob- 
ject to any encroachment into the area 
of work done by contractor-employed 
test pilots. Both organizations primarily 
stress the importance of continuity in 
flight-testing. 

Each pilot, they say, "lives" with a 
project from its inception, and. as an 
engineer, participates in every decision 
regarding configuration, aerodynamic 
characteristics and equipment over a 

The pilot then conducts the flight 
tests as a climax to the project, they 

As an employe of the manufacturer, 
he is subject to its discipline and is 
part of the engineering team. 

Industry Argument 

An argument cited against the em- 
ployment of military pilots in contrac- 
tor testing is that military pilots, even 
if qualified engineers, rarely can stay 
with a project from its beginning to 
delivery. 

An area of mistrust regarding mili- 
tary pilots is the crossflow of proprie- 
tary information. Manufacturers claim 
their own pilots will not reveal such 
information. On the other hand, the 
Air Force says that much progress is 
stifled by having “tricks of the trade” 
held too closely, to the detriment of 
the weapons manufacturing effort. 


Test Policies 

An Air Force Inspector General 
team which made a recent survey of 
flight test activities by contractors said 
that the Air Force could do it cheaper. 
A1A claims, however, that this is doubt- 
ful because the service does not calcu- 
late the cost of the overhead of such 
large installations as Edwards AFB, 
Calif., Eglin AFB, Fla., and Wright- 
Patterson AFB, Ohio. 

Flight safety also has been under dis- 
cussion, but no figures have been pre- 
sented to show any significant differ- 
ence between contractor and military 

Explaining the Dyna-Soar decision, 
the Air Force said that it represented 
a special situation. It was pointed out 
that the vehicle will fly both in space 
and the atmosphere. 

In Project Mercury, which is being 
conducted by the National Aeronautics 
and Space Administration, the pilots 
arc military men. Air Force points out. 

Since such a combination vehicle as 
Dyna-Soar using both rocket boost and 
space and aerodynamic flight, has no 
precedent. USAF decided to follow the 
lead of the Mercury program. 

A quite different example was the 
case of the B-47 modifications under 
Operation Milk Bottle. Testing of the 
modifications and fixes to strengthen 
wings on that aircraft at Douglas-Tulsa 
and Lockheed-Marietta. was done bv 
Air Force crews, with no company test 
pilots used. 

Sore Point 

A sore point with both company 
pilots and Air Force pilots stationed 
in Air Force plant representative's of- 
fices, is that it is difficult to abide by 
Air Force regulations regarding flight 
proficiency because they make fewer 
and shorter flights. 

Night landings and instrument 
flights in type are required, and once 
lost, the qualification in tvpe is almost 
impossible to regain. 

In many instances, combination 
crews have conducted tests. Company 
pilots feel, however, that no matter 
how friendly they may be with military 
pilots, they cannot gain needed profes- 
sional rapport with them in the cockpit 
because of the differences in knowledge 
of a project. 

The X-15 program has been cited 
as an example of Air Force-NASA-in- 
dustrv cooperation in a developmental 
flight test program. The basic company 
pilot briefed the other pilots continu- 
ally. He was working full time on the 
project while the government pilots 
were involved in other programs. Nev- 
ertheless, the program has had success 
so far, the Air Force maintains. 
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USAF Opens Congressional Drive 
For B-70 Weapon System Effort 


By Katherine Johnsen 

Washington— Air Force opened a 
drive in Congress last week for rein- 
statement of its B-70 bomber as a full 
weapon system program, with USAF 
Secretary Eugene M. Zuckcrt warning 
that the reliability of missiles has not 
yet been proved. 

The Eisenhower Administration's fi- 
nal B-70 program for complete weapon 
system development of 12 aircraft was 
cut back by the Kennedy Administra- 
tion to development of four test air- 
craft. 

“For the time being we should view 
missiles with some caution . . . we 
must guard against overdependence, or 
overconfidence." Zuckcrt told the 
Senate Armed Services Committee. 

Zuckcrt observed that the manned 
bomber's operational advantages of 
prompt response and absolute control 
are directly related to the national 
policy to achieve an effective inter- 
national arms control plan, particularly 
in the nuclear field. 

“Strategic missiles carry nuclear war- 
heads only,” he commented. The 
stretch-out of the B-70 program, Zu- 
ckert stressed, will result in a greater 
ultimate expenditure, as well as deferral 
of its operational use. 

Air Force Chief of Staff Gen. 
Thomas D. White, rc-inforced Zuck- 
ert’s presentation. “We cannot afford 
to base our force structure on the pre- 
mise that any one particular strategy 
will be followed," Gen. White told the 
committee. “I am deeply concerned 
with the need to maintain a proper mix 
of manned and unmanned weapon sys- 
tems.” Although intercontinental bal- 
listic missiles are "exceptional” weap- 
ons, he observed that “they cannot 
perform all essential combat tasks.” 

After the elosed-door session. Sen. 
Richard Russell (D.-Ga.), chairman of 
the armed services group, reported that 
"many” committee members have "very 


Supersonic Transport 

American Airlines' President C. R. 
Smith related the future of supersonic 
jet transportation to additional B-70 ex- 
penditures and research. Pic cited 15 
years as a realistic period for the inaugu- 

Sinitli, in ' accepting the Maj. Gen. 
William E. Mitchell Award from Ameri- 
can Legion Aviators' Post No. 745, said 
that the B-70 is no panacea to the prob- 
lems at large but nonetheless "should 
precede the supersonic transport.” 


serious doubts” as to the advisability of 
reducing Fiscal 1962 funds for the B-70 
from the S558 million recommended 
by the Eisenhower Administration to 
$220 million. 

Meanwhile. R. A. Lambeth, senior 
sice president of North American Avia- 
tion, said that over-all, the company 
will not be adversely affected by the 
Kennedy defense plan: The reduction 
in the B-70 program will be counter- 
balanced by increases in the Minute- 
man and Polaris programs. North 
American produces the guidance sys- 
tems and ground control equipment for 
Minuteman, and auto-navigators used 
in Polaris submarines. Lambeth pointed 
out that the B-70 is "but one large 
program in the total spectrum of com- 
pany business. One of the benefits, in- 
deed, one of the purposes of our diver- 
sification policy has been to make the 
company’s sales pattern relatively in- 
vulnerable to sudden contract changes." 

Gen. White gave this timetable for 
the phase-in of ICBMs: 

• Atlas. The entire program of 1 3 Atlas 
Squadrons— 125 operational launchers 
plus 9 training launchers— will be com- 
pleted by the end of 1962. 

• Titan. The entire program for 12 
squadrons— 108 operational launchers 
and 6 training launchers— will be com- 
pleted by the end of 1963. Titan will 
have an "emergency" combat capability 
later this year. 

• Minuteman. There will be an “emer- 
gency” combat capability with a 
"limited" number of these missiles in 
1962. 

Gen. White and Adm. Arleigh Burke, 
chief of naval operations, emphasized 
fast-developing Soviet military strength 
in their testimony. 

"The Soviets no longer walk in our 
footsteps . . . they are breaking new 
ground on their own." Gen. White ob- 
served. Me anticipated that the Soviets 
could and might launch a large space 
platform— "truly a major rung in the 
ladder to the achievement of effective 
space weapon systems.” 

Intensive research and development 
programs under way in the USSR, cou- 
pled with the pruning away of "large 
masses” of obsolete and obsolescent 
forces from the existing Soviet military 
strength, Gen. White declared, are evi- 
dence that “a ver\ r critical period is 
upon us.” He stated that Russia is 
probably the only country— aside from 
the U. S.— that can afford to support 
sustained exploration of all fields of 
science pertinent to military power. 

Adm. Burke reported that a Soviet 
version of the Polaris submarine is ex- 


F-l Chamber Firing 

Edwards Rocket Base, Calif.-Full-size 
tubular-walled thrust chamber of a 
Rockctdvne F-l liquid-propellant engine 
developed 1.64 million lb. thrust here in 
a 13-sec. test firing. 

The thrust chamber test was in prep- 
aration for tests later this year of the 
complete F-l propulsion system. Turbo- 
pumps and other components arc also 
being tested independently. 

thrust chamber test because no suitable 
pumps were available. A 1.55-million- 
lb. thrust was achieved in February with 

the F-l program. 


pcctcd “in the near future." He said 
that it is "probable” the Soviets al- 
ready have some nuclear submarines, 
but "problematical” whether they are 
yet fully operational. 

The Communist Chinese navy— the 
largest wholly Asian naval force in the 
Far East— includes a "significant sub- 
marine force and a well developed naval 
air arm,” Adm. Burke said. 

Meanwhile, in a Washington speech 
to 4,000 naval officers, Navy's new 
secretary, John B. Connally, expressed 
his support for the Navy’s losing fight 
over the past several years for funds to 
modernize its obsolescing aircraft fleet. 
Navy is approximately 250 planes short 
of its requirement for 7,200 operating 
aircraft. Procurement over the last four 
years has averaged 662 per year, com- 
pared with annual losses from accident 
and wear-out averaging more than 800. 

On the other hand, Connally called 
on the officers to be "ruthless” in elimi- 

cannot use our active shipbuilding and 
aircraft purchase programs to carry long- 
range research and development pro- 
grams. We must consider the cost of 
sophistication and its impact on relia- 
bility and the numbers of individual 
ships and aircraft we are able to buy.” 

Connally also announced a crack- 
down on anonymous statements by 
officers over-zealous in promoting Navy 
interests. He told the officers: 

“Recognize and accept vour own 
responsibility' by insisting upon being 
quoted by name, rank, and billet . . . 
in short, if you are not willing to be 
quoted by name, you should not be 
speaking.” 

In another development, a detailed 
breakdown by Secretary of Defense 
Robert S. McNamara to the House 
Armed Services Committee disclosed 
that the Kcnnedv Administration pro- 
gram calls for these additional funds 
for Fiscal 1962: Defender, $21 million; 
Advent, $15 million; Discoverer, $30 
million; and Saint, $14 million. 
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Defense to Obligate 
$8.5 Billion by July 1 

Washington— Kennedy Administra- 
tion hopes to obligate $8.5 billion in 
defense procurement, research and de- 
velopment and construction money in 
the last quarter of Fiscal 1961, com- 
pared with $5 billion for each of the 
three previous quarters of this fiscal 
year. This would bring the total outlay 
in these three categories for Fiscal 
1961 to $23.7 billion— the highest level 
since Fiscal 1952, which reflected re- 
armament for the Korean War. 

Charles J. Hitch, assistant secretary 
of defense-comptroller, told the Joint 
Congressional Economic Committee 
last week that the intended $8. 5-billion 
outlay in what he called the three "in- 
vestment" categories of procurement, 
research and construction is a "target 
. , . within the realm of the attainable. 
The stimulating effect of such an in- 
crease in industry’s new orders should 
be highly significant for the recovery.” 
The Fiscal 1960 outlay in the three in- 
vestment categories totaled $19 billion. 

Under questioning. Hitch modified 
two basic Administration positions- 
tliat neither budget ceilings nor the 
state of the economy arc major factors 
in determining the level of defense. 

Hitch conceded that cost is "an im- 
portant consideration" in determining 
the defense budget in response to the 
observation of Sen. William Proxmire 
(D.-Wis.) that the Kennedy Adminis- 
tration is approximating the Eisenhower 
Administration in its defense program, 
father than following the recommenda- 
tions of the Rockefeller or Gaither 
committees that a major augmentation 
of the nation's military power is neces- 

Hitch also said that— if necessary be- 
cause of a slack economy— the Adminis- 
tration might continue its acceleration 
of defense programs beyond the April- 
Junc period of this year for another 
“year or two years from now.” This 
would not necessarily entail an increase 
in the over-all defense effort. It would 
mean the letting of contracts at a faster 
rate and the making of payments for 
production at a faster rate— the same 
policy being followed for the last quar- 
ter of this year. 

This statement followed the obser- 
vation of Sen. Proxmire that the Ken- 
nedy Administration is accelerating 
defense contract awarding and expendi- 
tures for the April-Junc period "at the 
expense of the future”— of slowing down 
production in later months. It was 
made in the context of previous testi- 
mony by Walter Heller, chairman of 
the President’s Council of Economic 
Advisers, that the current recession 
could extend beyond the expected pe- 
riod of a few months. 


Hitch emphasized that the Kennedy 
Administration’s revisions in the de- 
fense program— resulting in a net $1.95 
billion increase in cost— touched only 
highlights and a request for additional 
Fiscal 1962 defense funds is “possible.” 

Barring continuation of the recession. 
Hitch emphasized that the $8.5 bil- 
lion per quarter rate "cannot be con- 
tinued during fiscal year 1962. Allow- 
ing for the usual seasonal pattern, we 
estimate that perhaps $9-10 billion 
will be obligated in the first half of the 
fiscal year (July-Deeembcr, 1961) and 
$12-513 billion in the second half (Jan- 
uarv-June 1962).” 

Malfunction Caused 
Discoverer Failure 

Los Angeles— Stability malfunctions 
with Discoverer XXIH’s Agena B 
vehicle caused both the vehicle and the 
separated capsule to remain in orbit, 
eliminating the possibility of retrieving 
the data package within the capsule 

Probability is that Agena B was not 
tipped down according to programing 
schedule, just prior to capsule separa- 
tion, so that when separation occurred, 
rc-trorockets continued to push the cap- 
sule in its orbital path instead of direct- 
ing the capsule downward into the 
earth's atmosphere for programed let- 
down by chute deployment from about 
50.000 ft. (An ablative shield drops off 
after the parachute is deployed.) 

Data were received from the satellite 
for approximately two days prior to the 
separation attempt. Agena B was 
specially instrumented to determine 
methods to improve the stabilization 


technique. Other instrumentation was 
involved in a test of guidance com- 
ponents and investigation of propul- 
sion factors. This was the second Agena 
B firing in which the Bell Laboratories 
closed loop guidance system was used, 
the same system as used in Titan I. 

DH-125s Scheduled 
For 1963 Delivery 

London— Plans to proceed immedi- 
ately with production of the DH-125 
jet executive aircraft were revealed by 
Hawker-Siddelcy Group. 

An initial production batch of 30 
DH-125s (AW Feb. 27. p. 34) is being 
prepared for delivery beginning in 
1963. Total investment will exceed 
$10 million. 

The design, which de Havilland savs 
may remain current for 20 years, will 
scat eight passengers in a cabin pres- 
surized for cruise between 450 and 
500 inpli. over a range of 1,500 mi. It 
will be powered bv twin rear-mounted 
Bristol Siddelev Viper turbojets. 

The company says the aircraft will 
be easy to flv, will operate from small 
fields and have relatively simple systems. 

The Viper 20 turbojet will be the 
latest development of the Viper series, 
uprated by adding a "zero” stage to the 
front of the compressor and increasing 
turbine capacitv. 

Mass flow of the engine is increased 
from 44 lb. to 51.8 lb. and thrust from 
2.500 lb. to 3,000 lb. 

Temperature has been dropped 25% 
to improve the life of the hot parts. 
Fuel consumption of the engine will be 
0.985 lb./lb. thrust/hr. 



3,000 lb. thmst Viper 20 turbojet. Plane will seat eight passengers, will cruise between 
450-500 mph. over a range of 1,500 mi. 
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Umbaugh, Fairchild to Begin Arbitration 


By John Nammack 

New York— Umbaugh Aircraft Corp. 
is approaching a critical stage in the 
marketing of its autogiro, the U-18, as 
the issue of its contract for assembly of 
the aircraft with Fairchild Engine and 
Airplane Corp. goes into arbitration 
before the American Arbitration Assn, 
here this week. 

Fundamental to the issue is Um- 
baugh's stated determination to hold 
the selling price at just under S10.000. 
based on a first-year production run of 
10,000 aircraft. Fairchild says it is 
willing to build the plane. However, 
the question of how much the current 
U-18 differs from the one on which 
Fairchild quoted prices in an assembly 
contract two years ago, is now an issue 


as Fairchild seeks price increases. 

Terms of the contract dated Aug. 7. 
1959, called for delivery of 9S produc- 
tion aircraft prior to \Iav 1. 1960, an- 
other 400 aircraft by July 1. 1960, an- 
other 500 by Aug. L I960. Production 
was then to" rise to 1.000 a month until 
completion of the batch of 10,000 bv 
May 1. 1961. 

Unit prices were to begin at $7,146 
for the initial production batch of 98. 
The next batch would carry a unit 
price of S4.258 and the price would 
continue to drop until it reached $2,468 
for the last batch of 5.000. Total price 
for the 10.000 run was estimated at 
$12,340,000, including tooling, but the 
original terms covering prototypes and 
tooling were later revised to some de- 
gree. 


Umbaugh was to supply blades, en- 
gines, propellers, battery, landing gear 

The contract permits Umbaugh to 
change the delivery schedule on written 
notice, but not without consent of 
Fairchild if the change means a sub- 
stantial increase in Fairchild’s plant, 
equipment or number of employes. 
There arc also provisions for termina- 
tion. which undoubtedly will be at is- 
sue in arbitration. 

Coincident with the contract dispute. 
Umbaugh announced that contracts for 
U-1S components had been signed. 
Lycoming Division of Avco Corp. will 
supply 180-hp. 0360 engines, though 
the initial quanitv to be delivered is 
small; Parsons, Inc., will produce 30,- 
000 rotor blades, with the initial de- 
livery order reportedly calling for 10.- 
000. and Aviation Products Division of 
Goodyear Aircraft Corp. will furnish 
tires, wheels and brakes. 

Latest in a series of target dates calls 
for production and Federal Aviation 
Agency certification flight tests to be- 
gin early in May, with full certifica- 
tion expected by July 1. The FAA still 
is reviewing U-18 technical data; an 
agency spokesman told Aviation 
Week that although he could not re- 
veal a specific date, the FAA was close 
to initiation of its flight-test program. 

Initial deliveries of the Lycoming en- 
gines and Parsons rotor blades are 
scheduled for May. and Umbaugh 
says it will go ahead with production of 
the U-18 next month regardless of the 
status of the certification program (AW 
May 9. p. 33) 

Sales Program 

Umbaugh has taken close to $1 5 mil- 
lion in dealer and distributor deposits 
on what a company spokesman says 
represents over 9.400 orders for the 
U-18. According to Umbaugh, this to- 
tal includes 1,400 orders from Latin 
America, with 400-aircraft orders taken 
from Trabajos Acreos Lopez y Uriarte 
of Argentina and from a company in 
Brazil. 

Umbaugh spokesmen say there have 
been a few requests for refunds from 
depositors because of delay in the 
program, one from a dealer in the 
South. The usual U-18 aircraft de- 
posit is $1,500; dealership is $20,000 
3nd distributorship S80.000. 

Umbaugh faces a basic problem in 
the development, manufacture and 
marketing of the U-1S in that deposits 
accepted for the aircraft are, in fact, 
liabilities requiring delivery of com- 
pleted, certificated airplanes eventually. 
Thus any price rise in manufacture or 
added development and certification 
costs exert a powerful squeeze on prof- 
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COMPUTE NICE 

total competence in computation and data processing — the breadth, the brains and the background 


What it means: total competence in computation as it applies to the contract team program and airborne, space, surface, 
and underwater systems. What it stands for: total capability in all areas from basic research through field service, backed 
by 75 years devoted to computation and data processing. What it's been doing: directing the ALRI team and developing 
its miniaturized airborne data processors; developing and producing Atlas guidance computers and high-spoed computers 
for Polaris; developing high-speed computers for Mauler, U. S. Army’s newest automatic firing air defense system. 
Where it's going: to the undefined, the unexplored, the unknown . . . serving the common good and the common goal. 


Burroughs Corporation 


“NEW DIMENSIONS j in computation for military systen 
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SOUNDGRAFT 
INSTRUMENTATION 
TAPE 
IN SPACE 
AND UNDERSEA 
WITH TIROS II 
AND 

THE SEA DRAGON 


The Tape Selected For The Video System In Tiros HI 
Orbiting with the Tiros Weather Satellite IT, devel- 
oped by RCA for the National Aeronautics and Space 
Administration, Soundcraft Tape is used exclusively 
in both narrow and wide angle video tape systems. 
Only % of an inch wide, this tape records longitudi- 
nally rather than across the width and is the result 
of over five years of research. 

On The Nuclear Submarine, Sea Dragon, the first 
undersea magnetic video tape recorders also de- 
veloped by RCA, used Soundcraft instrumentation 
tapes to record and store data on under-ice char- 
acteristics of icebergs and ice flows. As man probes 
deeper and deeper into the unknown, science con- 
tinues to call on the world's most modern tape 
plant for reliable magnetic tapes. 


Discover how Soundcraft's consistent record of ac- 
complishment can be extended and applied to fulfill 
your recording needs. Write for complete literature. 



REEVES 

SOUNDGRAFT 

CORP. 
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itability of the Umbaugh 18 program. 

Historically the problem of a jump 
takeoff autogiro has been that it re- 
quires a rotor head and gearing with 
the integrity of that of a helicopter, 
thus militating against low cost. Some 
flight problems also have existed: a drop 
in altitude on jump takeoff as rotor ac- 
celeration drops like that of an airplane 
leaving a carrier deck, and the fact that 
a pilot usually is committed once he 
begins a landing in a relatively confined 
area since the autogiro must be flown 
out like an airplane to make a go- 
around. 

Umbaugh says that it will provide all 
dealers and their salesmen with instruc- 
tion in the U-18 at Hagerstown, and 
will provide dealers with a standard 
sales contract. Post-delivery mainte- 
nance will be the responsibility of the 
individual dealers, many of whom are 
not experienced in aviation. 

Deposits arc now being used in fi- 
nancing of the program, an Umbaugh 
spokesman said. But he claimed that 
until recently, Raymond E. Umbaugh. 
president of the company, had financed 
the entire cost himself, a total of about 
S3! million. 

Little is known of Umbaugh’s finan- 
cial affairs since he has never sought 
public financing for any of his enter- 
prises nor used the usual credit sources. 

The Umbaugh 18 is a two-place 
autogiro, with a top speed of about 
126 mph. It cruises at 100 mph. at a 
65% power setting, over a 350-mi. 
range without refueling. Designed for 
low-level operation, it reportedly can 
climb at more than 1,000 fpm. and has 
a service ceiling of 1 5,000 ft. Umbaugh 
plans to sell the U-18 for S9.995, and 
claims that operation and maintenance 
costs are approximately six cents per 

Load Factors 

The aircraft, designed for a mass 
market of amateur flyers, has conserva- 
tive load factors. A limit landing load 
factor of 3 and a flight load factor of 
2.25 were chosen. In general, the air- 
craft was designed to U.S. Civil Air 
Regulations Part 6, and where this was 
not applicable reference was made to 
Part 3, as in the engine-propeller com- 
bination and the tail surfaces. Crash 
load factors specified in Part 6 were in- 
cluded in the design to eliminate the 
danger of the pylon, engine or center 
section collapsing on the cabin in 
minor crashes. Sections of the forward 
fuselage also were included in the 
crash requirement, resulting in a some- 
what heavier, more rugged structure 
than might have been achieved by de- 
signing for minimum weight. 

The U-18 has passed through a suc- 
cession of tail modifications, normally 
symptomatic of directional control 
problems. Final triple tail configura- 


tail area from the propeller slipstream 
for stability while leaving the all-mov- 
able center tail section incorporating 
the rudder in the slipstream for maxi- 
mum rudder effectiveness. The tail was 
trimmed at top and bottom to reduce 
its over-all size. 

The U-18 has jump-takeoff capability 
and can be flown as a conventional fixed 
wing aircraft. In the latter case, it re- 
quires a distance of about 50 ft. from 
starting point to clear a 50-ft. obstacle. 

Gilbert DeVore, chief engineer for 
Umbaugh and former rotary wing flight 
test engineer for the Civil Aeronautics 
Administration, said that the question 
of excessive rotor torque during jump 
takeoff of the U-18 is resolved by using 
only rotor inertia for the jump, and by 
disengaging the driving gears before 
theplane is jumped. 

The only torque acting on the air- 
craft comes from the propeller, and it 
is compensated for by an initial deflec- 
tion of the control stick, gradually 
reduced to trim position as the gyro 
accelerates to level flight. 

An ejector system was adopted for 
engine cooling, and although less ef- 
ficient than ideal types because of its 
elbow bend, it is said to perform ade- 
quately and to maintain engine tem- 
peratures in the proper range. Oil cool- 
ing system is separate from the engine, 
with its own inlet and flapped exit. 
The system works well for all flight 
conditions except long duration flights 
at low speed, when oil temperature be- 
comes excessive, an Umbaugh spokes- 

One of the five U-18s already as- 
sembled at Fairchild's Hagerstown. 
Md., facility has been instrumented 


Washington— Four-stage Air Force 
Blue Scout II vehicle launched a 360- 
lb. scientific payload to a peak altitude 
of 1,200 mi. last week, but its 90-lb. 
recoverable capsule was lost after land- 
ing 1,650 mi. down the Atlantic Mis- 
sile Range. 

High seas forced recovery forces to 
abandon attempts to locate "the capsule 
in the impact area, some 300 mi. north- 
east of Antigua Island, about 10 hr. 
after its launching Apr, 12, the first by 
an all-Air Force crew. Failure to recover 
the nuclear emulsion package meant 
the loss of two experiments; data from 
the other five instruments in the pay- 
load was telemetered back to ground 
stations. 

The experiments, six of them spon- 
sored by USAF's Geophysics Directo- 
rate of Cambridge Research Labora- 
tory, and one by the Aeronautical 
Systems Division, included measure- 
ments of: 


for vibration surveys. The aircraft has 
been shaken on the ground through a 
range of 2 to 100 cycles per second, 
and was checked for all modes and 
shapes of natural frequencies. This 
range of speeds covers all rotor, pro- 
peller and engine rpm. settings. 

Of the other three U-18s now on 
flight status— the fifth was damaged in 
an accident last March reportedly 
caused by failure in a landing gear tie- 
rod fitting which eliminated the gear's 
damping properties, resulting in rein- 
forced vibrations-one aircraft is en- 
gaged in endurance testing of the rotor 
drive, a second is being used for com- 
pany flight tests, and the third is being 
readied for the FAA flight-test pro- 
gram. 

Early Flight Testing 

Ship with serial N102U, used in 
much of the early flight testing, shows 
some patching in the fairings of the tail 
boom beneath the cowl. This resulted 
from vibration of engine and cowl and 
was corrected by providing a larger 
angle and rubber bulb at the intersec- 
tion of the cowl and fairing. 

In the event Umbaugh’s contract 
with Fairchild is terminated, an Um- 
baugh spokesman said that production 
would be shifted to one of several al- 
ternate assembly sites. Under consider- 
ation arc the Jonco plant in Pawnee, 
Okla., another in Oklahoma City, and 
a third in Wichita, Kan. 

Umbaugh has a four-place version of 
the U-18 in the design stage, and is 
considering additional power for the 
aircraft either by turbo-supercharging, 
increasing the horsepower of the basic 
engine, or adding a shroud to the pro- 
peller to increase available thrust. 


• Micrometeoroid concentration, size 
and flux. 

• Density of back-scattered, or albedo, 
neutrons. 

• Concentration and energy distribu- 
tion of charged particles in the upper 
atmosphere as a function of time and 
position. 

• Electron density in the upper atmo- 
sphere, for communication systems re- 
search. 

• Feasibility of making accurate geo- 
detic measurements to improve corre- 
lation of international land mass posi- 

The two experiments contained in 
the lost nuclear emulsion package 

• Accumulated effect of particle radia- 
tion, at various energy levels, on film- 
the experiment prepared by Aeronau- 
tical Systems Division. 

• Traces of cosmic rays, as recorded on 
an emulsion plate. 


USAF Blue Scout Capsule Is Lost 


AVIATION WEEK, April 17, 1961 


Australia Postpones Helicopter Order 

Australian efforts to buy one helicopter to meet requirements of all three services 
have resulted in postponement of plans for an initial order of 5*4 Bell HU-1A 
Iroquois— eight for the Royal Australian Air Force and 26 for the Royal Australian 
Navy. 

Australia had onginallv programed MO million for the purchase, which would 
have narrowed the choice to the Westland Whirlwind (Sikorsky S-55) because of 
price. But the navy, with an anti-submarine warfare mission requirement, wanted a 
large twin turbine helicopter— Vertol 107, Sikorsky S-fil or Westland Belvedere. 

Army and air force members of the evaluation team which visited the U. S. and 
Fugland liked the HU-1. At mid-March, the Australian Ministry of Defense found 
marc funds and decided on the Bell helicopter. 

The navy, which found all its twin-turbine helicopter choices too expensive, still 
objected on tlic ground that the Bell helicopter could not till the ASW requirement 
and decided to add more funds for a helicopter more compatible with its mission. 

Westland re-entered the picture with a favorable offer of its Napier Gazelle 
powered Wessex (Sikorsky S-5S) and Kamun Aircraft Corp. proposed the IM3B 
Hnskic with an offer to assemble the ship in Australia. 

The Wessex, with its ASAV ca|iability. is currently favored for the choice, but 
a new mission representing the three services is expected to be sent to the U. S. 
and England again to seek a solution. 


House Group Acts On 
Space Council Change 

Washington— Legislation shifting re- 
sponsibility for planning all military and 
civilian space programs from the Presi- 
dent to the National Aeronautics and 
Space Council, headed by the Vice 
President, was approved last week bv the 
Mouse Committee on Science and As- 
tronautics. 

Senate space committee is expected 
to act on the bill cither this week or 
next, and chances of prompt Mouse and 
Senate approval appear favorable. 

The bill would replace the President 
with the Vice President as chairman of 
the space council. It also changes Space 
Act language to make it clear that the 
council is to oversee and coordinate the 
space efforts of all U. S. agencies. 

The bill reduces membership on the 
council to five: The secretaries of De- 
fense and State. National Aeronautics 
and Space Administration administrator 
and Atomic Energy Commission chair- 
man in addition to the Vice President. 
The present law provides for the ap- 
pointment of one other member from a 
government agenev and three additional 
non-government members. 

Although it will he the duty of the 
council generally to "advise and assist 
the President as he may request.” the 
bill lists these specific functions: 

• “Survey all significant aeronautical 
and space activities, including the poli- 
cies, plans, programs, and accomplish- 
ments of all departments and agencies 
of the United States engaged in such 
activities. 

• “Develop a comprehensive program of 
aeronautical and space activities to be 
conducted by departments and agen- 
cies of the United States. 

• “Designate and fix responsibility for 
the direction of major aeronautical and 
space activities." 

Under the Eisenhower Administra- 
tion, the council was designated and met 
several times, then became inactive. A 
full-time council staff provided for in 
the act was not implemented, and re- 
sponsibility for planning and developing 
programs remained with NASA and the 
Defense Department under the direc- 
tion of the President. 

Edward Welsh, executive director of 
the council, told the House space com- 
mittee that the council will not be an 
operating or executive body in the usual 
meaning of those terms, but that it will 
be a management bodv in the sense that 
it will assist the President in formulat- 
ing and executing the national space 
program. 

Supporting a reduction in the mem- 
bership of the council. Welsh said that 
rather than have wide representation at 
all times, consultants or responsible rep- 
resentatives from government agencies 


will be called in whenever needed. 

Welsh said the council staff probably 
will be composed of no more than 20 
people, including 12 to 14 top level 
staff members. These would not be 
scientists, he said. 

Project Apollo Flight 
Advanced One Year 

Washington— Redirection of Project 
Apollo to emphasize early development 
of a manned earth orbiting laboratory 
will advance the launching to 196s, 
one year earlier than planned, the Na- 
tional Aeronautics and Space Adminis- 
tration told Congress last week. 

NASA Deputy Administrator Dr. 
Hugh Drvdcn said, however, that Fis- 
cal 1962 funding has not been increased 
over the S29.5 million requested in the 
Eisenhower Administration budget for 
feasibility and design studies. 

Redirection of the program was re- 
vealed by Dr. Drvdcn during Fiscal 
1962 budget authorization hearings be- 
fore the Mouse Committee on Science 
and Astronautics. NASA is asking for 
authority to spend S1.250 billion but 
is seeking an actual appropriation of 
only S1.235 billion. 

Project Apollo, Dr. Drvdcn said, has 
been primarily directed toward devel- 
oping a spacecraft for manned circum- 
navigation of the moon which could 
also be used as an earth orbiting lab- 
oratory. 

It now seems best to aim early for 
a space laboratory before continuing on 
to circumnavigate or land on the moon 
or to establish a permanent manned 
space station, he said. 

“The reason for this,” Dr. Drvdcn 
said, “arises out of a recent study of 
how to do the necessary' life sciences 
work that must he done preparatory to 


sending man out to the moon. To deal 
with the problems of radiation and 
weightlessness it is desired to go be- 
yond three orbits of Mercury and per- 
haps the IS orbits of which Mercury 
is capable, to study the effects on ani- 
mals and other biological materials in 
flight over periods of weeks or months 
if the capability can Ire developed.” 

George M. Low. NASA's chief of 
manned space flight, told the commit- 
tee that in order to achieve this dual 
mission capability, it may be desirable 
to employ the “modular concept" in 
the design of the Apollo spacecraft 
(AW Aug. 29, p. 26). 

Following completion of the feasi- 
bility studies, lie said, specifications will 
lie drawn and the detailed design for 
the spacecraft system will be started. 

Fabrication is programed to start in 
1963, although this probably could be 
advanced if the program is accelerated 
and more funds provided. A develop- 
mental flight test program will then be 
carried out. using Little Joe, Atlas, 
Atlas-Agcna and Saturn boosters. 

Results of the Mercury flight test 
program, he added, will lie incorporated 
into the Apollo design as they become 
available. In reviewing Project Mer- 
cury, Low said that work at both the 
McDonnell plant and at Atlantic Mis- 
sile Range is proceeding on a three- 
shift. seven-day-a-week basis and that 
all members of the NASA-Defense- 
indiistrv team arc making every effort 
to meet the target dates established. 

Referring to the Fiscal 1962 budget 
requests, Rep. Overton Brooks (D.-La.) 
and other members of the committee 
said they were not satisfied with the 
amount asked, particularly for solid 
fuels research. However, Brooks said 
he did not intend to try to force the 
Administration to take more money 
than it asked. 
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First Photo of Dyna-Soar Nose Cap 


Ccramic-typc nose cap for Boeing Dyna-Soar manned space vehicle glows whitc-liot in 
approximately 3.500F environment of Chance Vought Corp.’s ramjet test facility. Astro- 
nautics Division of Chance Vought has a contract from Boeing to develop the Dvna-Soar 
nose cap to withstand high-teinpcrature re-entry at speeds of approximately 15,000 mpli. 
Astronautics also is designing and will test metal attach rings, heat shields and other struc- 
tures for fastening the nose cap to the vehicle. 


NASA to Brief Firms 
On Saturn S-H Stage 

Washington— S y s t c m contractor's 
role for the Saturn S-Il stage will be 
generally described to 20 invited firms 
by National Aeronautics and Space Ad- 
ministration at a pre-proposal confer- 
ence Apr. IS at Marshall Spice Flight 

As the first phase of a two-part eval- 
uation, the conference will give the 
companies a chance to decide whether 
they are interested in pursuing the 
project further. If so, they will submit 
initial proposals to Marshall by May 
11. outlining their capabilities and past 
experience. 

In the second phase. NASA will se- 
lect a smaller number of companies, 
provide them with complete specifica- 
tions on the S-M and then request de- 
tailed proposals, including estimated 

Tile 163-ft. C-l Saturn vehicle will 
consist of stages S-I, S-IV and S-V, The 
follow-on Saturn, C-2, will be a four- 
stage configuration, with S-II inserted 
between S-I and S-IV. It is expected 
to fly in 1964. 

Airframe of the S-II will be about 
74-ft. long and 21.5 ft. in diameter, and 
it will be powered by four Rocketdync 
J-2 liquid hydrogen-liquid oxygen en- 
gines. each developing about 200,000 
lb. thrust. 

Companies invited to attend are: 
Avco, Bell Aerospace, Bendix, Boeing. 
Chance Vought, Chrysler. Convair, 
Douglas. Firestone Tire &• Rubber. 
General Electric, Hughes. Lockheed. 
Martin. McDonnell, North American, 
Northrop. Raytheon, Sperry Rand. 
United Aircraft Corp. and Western 


Electric. NASA said other companies 
which feel that they are capable of the 
job may contact tfie Marshall Center 
Office of Procurement and Contracts 
for invitations. 

In another Saturn development, 
NASA changed the powcrplant arrange- 
ment in the S-IV stage from four 
17. 300-lb, thrust LR-119 engines to 
six 15.000-lb. thrust LR-115 engines, 
raising total thrust from 70,000 to 90,- 
000 lb. Both these liquid hydrogen- 
liquid oxygen engines are made by Pratt 
& Whitney. Douglas, system contrac- 
tor for the S-IV stage, said that al- 
though the impact of the change was 
not major, it will necessitate redesign, 
especially in the propulsion area. 

The LR-1 19 was to have been an up- 
rated version of the basic Centaur LR- 
1 1 5 engine. NASA switched because 
of the LR-115’s more advanced devel- 
opment. better engine-out performance, 
greater total thrust and better thrust 
vector control with the six-engine con- 
figuration. and the advantage of a com- 
mon engine for Saturn and Centaur, 
Two LR-1 1 5s have exploded during 
tests at Pratt & Whitney’s Florida fa- 
cility (AW Feb. 6, p. 3l), and diffi- 
culties encountered probably would 
have caused the LR-119 to slip behind 
Saturn schedules. The company will 
concentrate on improving LR-115 relia- 
bility. 

NASA said that two LR-1 1 5s also 
will be substituted for two LR-1 19s in 
the S-V stage. Total stage thrust will 
drop from 35,000 lb. to 30,000 lb., but 
the total thrust gain of the entire Saturn 
C-l vehicle will be 1 5,000 lb.— because 
of the 20,000 lb. gained in the S-IV 
stage. This modified version, NASA 
said, will have a payload capability of 
more than 10 tons in low earth orbit. 


Douglas Aircraft Co. and Piaggio Air- 
craft Co. of Genoa, Italy have agreed on 
design and production of a Douglas con- 
cept for a light utility jet aircraft, the 
D-S08 (AW Mar. 6, p. S7). Douglas 
will perform preliminary design at its 
El Segundo plant and Piaggio will build 
and market the aircraft abroad. If sales 
potential warrants, Douglas will build it 
for the American market. Powerplant 
probably will be a 2,500 lb. thrust 
Bristol Siddeley Viper. 

West German Defense Ministry will 
order German-produced versions of the 
Swiss Cobra anti-tank missile system for 
use by the German army. Defense Min- 
istry spokesman said the quantity to be 
ordered is still being negotiated with 
Bolkow Entwickhmgcn K. G., the firm 
producing the Cobra in Germany under 
license from Contraves-Oerlikon of 
Switzerland. 


H. Don Reynolds, former assistant 
vice president of American Airlines, has 
been appointed Traffic Director of In- 
ternational Air Transport Assn., a post 
vacated last year by John W, S. 
Branckcr. 


Bendix Systems Division has a SI 7.3- 
million Army contract for continued de- 
velopment of the Project Advent satel- 
lite communications system, including 
orbital and ground elements. 

Convair is projecting a short- to 
medium-range jet transport competitive 
with the Boeing 727 although formal 
proposals have not yet been submitted 
to customer airlines. 

North American Aviation will build 
a rocket-powered, low-speed and zero- 
altitude ejection catapult system for jet 
fighters under a $230,000 Air Force 
contract. Twelve-week test program, 
using a two-place sled with two dum- 
mies. will begin next month at Ed- 
wards AEB, Calif. 

Aerojet-General’s Nuclear Propulsion 
Division will study design criteria of 
nuclear propulsion systems, ranging 
from multimillion pound thrust boost- 
ers to smaller-tlirust, upper stage povv- 
erplants. under a one-vear $500,000 
USAF contract. 

H. Rowan Gaither, Jr., chairman of 
fhc group that prepared the still-secret 
Gaither report on U. S. defense pro- 
grams and plans in 1957, died in Boston 
Apr. 7. 
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AIR TRANSPORT 


New Trunk Competition Faces Profit Test 


Earnings potential of reshuffled traffic pattern will 
be tried in low growth, excess capacity era. 

By L. L. Doty 

Washington— Domestic trunkline industry, spared a 1960 deficit by a bare 
$1.1 million profit, will be subjected to a test this year which could prove 
whether the current major realignment of competition will lend new strength 
to its earnings powers. 

The latest profit total, a decided drop from the $4-million net earnings 
estimated by the Air Transport Assn. (AW Jan. 22, p. 27) and the $3.8 mil- 
lion forecast by Aviation Week (AW Nov. 21, p. 35), again focuses attention 
on the current traffic depression and swelling volume of available capacity 


Two recent Civil Aeronautics Board 
decisions— the Southern Transcontinen- 
tal Route Case (AW Mar. 20. p. 36) 
and the United-Capital Merger Case 
(AW Apr. 10, p. 47)— have drastically 
revamped the competitive complexion 
of the industry. The merger case re- 
duces the number of U. S. trunklines 
from 12 to 11 and creates an airline 
that reaches into virtually every major 
airline market in the U. S. 

Die ultimate effects of the route ease 
undoubtedly will be broad. The deci- 
sion may eventually make the term Big 
Four— historically applied to American, 
Eastern, TWA and United— an obsolete 
grouping. In effect, it will reshape the 
industry to create six transcontinental 
carriers— American. Delta. National, 
Northwest, TWA and United-and five 
regional carriers— Eastern. Braniff, Con- 
tinental, Northeast and Western. 
Eastern's Position 

Whether Eastern can retain its posi- 
tion as a member of the Big Four de- 
pends entirely on its ability to retain 
its traffic volume. So far. it has not 
been too successful. Its participation 
in industry traffic declined 23% from 
1953 to I960, dropping to 13.8% of 
the industry total last year. In 1960, 
American's share was 21%. TWA's 
15.2% and United's 18.3%. 

In the same year. Delta's participa- 
tion increased 26% to a 6.3% share. 
Eastern's length of passenger haul and 
aircraft hop declined in 1960 to a point 
well below the level of the other Big 
Four carriers. In addition, the CAB 
has estimated that diversion of traffic 
as a result of the merger case will re- 
sult in a loss to Eastern of some S5.S 
million in revenues anually. 

The Board estimated that diversion 
from American will amount to S6-8 mil- 
lion. but American has protested in its 


petition for reconsideration that diver- 
sion will total at least S20-25 million. 

Two of the Big Four— Eastern and 
TWA— showed a deficit for 1960 from 
domestic operations. In February. 
United, with a 37% traffic increase, 
was the only member of the Big Four 
to show an improvement in passenger 
revenue miles. TWA was down 31%. 
American 32% and Eastern 32%. 
United will report a substantial increase 
in revenue passenger miles for March, 
and its merger partner. Capital, also had 
a traffic rise in February and March. 
Profit Peril 

Because of the flight engineers' walk- 
out in February, which affected neither 
United nor Capital (AW Feb. 27, 
p. 36), it is unrealistic to evaluate the 
relative standings of the trunklines from 
a traffic standpoint for the first quarter 
of the year. The fact remains, however, 
that early reports indicate the traffic 
depression has cut deeply into industry 
revenues during the first three months 
and that further diversions resulting 


Eastern-Boeing Trade 

New Yolk— Boeing Airplane Co. will 
purchase 30 DC-7Bs from Eastern Air 
Lines in what amounts to a trade-in on 
-10 Boeing 727-25 tranS|iorts ordered by 

adjust its depreciation charges on DC- 
7Bs accordingly. 

Eastern will sell five additional DC- 
785. and Boeing will share in the profits 
or losses of this sale in connection with 
the five Boeing 720-025 transports which 
Eastern is purchasing. Eastern will lease 
10 other 720s from Prudential Insurance 
Co. at annual rentals for the fleet of ap 
proximntcly S6.320.000. 


from increased competition will slice 
profits of many carriers which, in the 
past, have shown good earning records. 

'Die new competitive route structure 
represents a crucial test of the Board's 
policy of strengthening smaller carriers 
by improving their competitive posi- 
tions and allowing them into a wider 
range of high-density traffic markets. 
Success of this policy can be reflected 
only in the number of carriers which 
show a profit, not in the industry profit 

Continued losses by any carriers will 
spell quick disaster in view of the high 
costs of operating turbine equipment. 
This poses a strong challenge to man- 
agements which must find new ways of 
opening new markets and imposes in- 
creased obligations on the Civil Aero- 
nautics Board, which must regulate 
competition without damaging indi- 
vidual carriers or the industry as a 

Airlines have been highly critical of 
the Board's policy of increasing compe- 
tition except in those cases where they 
have been direct beneficiaries of new 
route awards. Die Southern Trans- 
continental Case is the last of the ma- 
jor route cases, and thus it is unlikely 
that drastic changes in the competitive 
structure of the trunkline industry will 
be made in the near future unless the 
Board finds that competition has been 
spread too thick. 

American's View 

In a report to stockholders last week, 
C. R. Smith, president of American 
Airlines, said that "generally there are 
already too many carriers on the prin- 
cipal routes and the addition of others 
will be difficult to justify, but if addi- 
tions can be justified by ‘public con- 
venience and necessity' they should be 
granted." 

Smith admitted in lus report that 
mergers in the past have supplied a 
"partial solution” to the economic ills 
of the industry in previous airline de- 
pressions, but he added: 

"Combining carriers with financial 
ills and lacking resources to weather 
the strains inherent in any merger will 
not serve to strengthen the carriers 
themselves or the industry. Such ill- 
conceived mergers may temporarily con- 
ceal the basic problem, but they will 
make the ultimate solution more pain- 
ful and disruptive.” 

Smith urged the suspension of serv- 
ice in some areas where there is no 
longer a need for airline operations as 
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one remedy to the current airline de- 
pression. and he warned against further 
fare increases as a cure because of the 
danger that the market would be nar- 
rowed and air transportation might be 
"priced out" of future growth. 

The new competition offered by Na- 
tional and Delta on the southern trans- 
continental routes and that which will 
be created by United, with its heavy 
resources, in markets in the east and 
southeast will change the distribution 
of traffic which has been the industrv 

E at tern for the past five years. If traf- 
c growth returns to a normal pace or 
if airline managements arc successful 
in opening new travel markets, the re- 
distribution will give new health to the 
industrv as it is now composed. If 
traffic growth remains modest for a 


prolonged period of time, earnings of 
some carriers may not be sufficient to 
offset losses of others, which could 
throw the industry into the red. 

Total operating revenues for the 
trunklines in 1960 reached $1.9 billion, 
an 8% increase over 1959's revenues 
of $1.8 billion. Operating expenses 
climbed 13%— from $1.7 billion in 
1959 to $1.9 billion last year. Interest 
on long-term debt jumped 36%-from 
$32 million in 1959 to $43.7 million 
in 1960. 

Return on investment for the indus- 
try was 2.9%. Profit margin on sales 
was 0.06%. According to the ATA. 
the industry's profit margin was five 
cents on every' $83 of sales, compared 
with the five cents on every dollar aver- 
aged by U. S. corporations in general. 


Coordination Theme Is Stressed 
In Kennedy Regulatory Message 


Washington— P resident Kennedy 
highlighted coordination in his mes- 
sage to Congress last week on the regu- 
latory agencies— which the Administra- 
tion views as a key factor in its drive 
to accelerate the nation's pace of eco- 
nomic growth. 

Noting the present "compartmental- 
ization” of the activities of Civil Aero- 
nautics Board and other regulatory 
agencies— "the tendency of each agency 
to consider onlv a single industry, or 
even a single part of an industry”-thc 
President stated: 

"This is wrong. The emphasis must 
now in the national interest be placed 
upon the health and the practices of a 
series of industries, rightfully competi- 
tive but which— from a national stand- 
point-must be viewed as a whole." 

The Administration's present plan is 
to allow a period for the coordination 
to evolve voluntarily and informally 
among the related agencies— such as 
CAB and Interstate Commerce Com- 
mission. Forceful measures— such as 
the establishment of a White House 
“overseer” or coordinator, or legisla- 
tion requiring coordination will be held 

Congressional testimony bv CAB 
has shown that the Board has main- 
tained no contact with ICC. 

The President announced that he 
will shortly recommend legislation to 
improve the management of regulatory 
agencies by increasing the authority, re- 
sponsibility. and accountability of board 
and commission members and em- 
ployes. This will include: 

• Additional authority for the chair- 
man. "Each chairman should be 
charged with the authority to staff the 
agency, subject, of course, to civil sen- 
ice requirements, and, in the important 


posts, to the advice and consent of his 
colleagues, the message stated. Each 
chairman should be made responsible, 
subject to statutory requirements, for 
the form of his agency’s organization, 
so as to enable it effectively to dispatch 
the business before it. It should be his 
business to review its budget estimates 
and subsequently to distribute appro- 
priated funds according to major pro- 
grams and purposes." The chairman 
would sene at the pleasure of the 
Prcsident-and not for a given term. 

• A "far wider range" of delegation of 
work to panels of agency members or 
to agency employe boards. Their de- 
cisions would have "a considerable de- 
gree of finality”— and leave for consider- 
ation by the full membership of the 
board only major cases and policy posi- 
tions. The President noted that in the 
past two months ICC has delegated to 
intra-agency boards approximately 1S,- 
000 matters which previously required 
the attention of commissioners. 

• Upgrading of hearing examiners. "It 
is my hope that raising the selection 
standards and increasing the compensa- 
tion of the hearing examiners will im- 
prove both their stature and their gen- 
eral level of competence,” 

CAB recently put into effect a fourth 
recommendation by the President: That 
a Board member assume responsibility 
for the formulation and presentation 
of reasoning underlying important 
decisions. “The practice of rendering 
anonymous decisions, which has hith- 
erto generally prevailed, has served as a 
means of escaping precision and re- 
sponsibility." the President commented. 
“When the actual source of the opinion 
is unknown save only that it is issued 
in the name of the agency, it not only 
impairs its value as a precedent, but 


also makes for that very' dissipation of 
responsibility that we are trying to re- 
duce in our administrative action.” 

The President also issued an execu- 
tive order convening an Administrative 
Conference of the U. S. to be com- 
posed of jurists, lawyers, and representa- 
tives from government and university 
faculties. The conference would be a 
continuing body, with a secretariat fur- 
nished by the Department of Justice, 
to review and make recommendations 
on U.S. administrative procedures. 

Hawaiian Regulation 
Discouraged by CAB 

Washington— Hawaii’s plan to estab- 
lish a commission to regulate aviation 
in the islands has been discouraged by 
Civil Aeronautics Board Member Whit- 
ney Gillilland. 

Gillilland told a Hawaiian legislative 
committee that "the board stands ready 
... to provide any information or as- 
sistance that may be of help to the 
State of Hawaii in matters pertaining to 

However, he said, the present cover- 
age of the Federal Aviation Act is so 
broad that little room remains for state 
regulation. Under the present scope of 
CAB jurisdiction, the Board would con- 
trol common carrier operations between 
the islands and the mainland, all mail 
carried by air within the state, all 
flights between islands, and all intra- 
island flights transporting passengers or 
cargo moving in interstate commerce. 

Citing the expense of establishing a 
duplicate regulators- commission, Gillil- 
land said the two Hawaiian carriers— 
Aloha and Hawaiian— have formal peti- 
tions before the Board estimating future 
subsidy needs at $3 million annually. 
He said he assumed Hawaii would want 
the federal government to pay this bill. 

Airlines Plan Reduced 
New York-Miami Fare 

Washington— Eastern. National and 
Northeast Airlines plan to offer sum- 
mer excursion fares, with 25% reduc- 
tions from regular rates, on night coach 
flights between New York-Miami. 

Hie new fares arc to go into effect 
Apr. 30 on Eastern. May 5 on National 
and May S on Northeast— if the Civil 
Aeronautics Board approves them. The 
rates will be in effect until Dec. 1 5 and 
arc for a round-trip flight completed 
within 90 days. 

The present round-trip night coach 
fare from New York to Miami is 59S 
on piston aircraft and $110 on turbo- 
jet transports for all three airlines. The 
new rates will be $73.50 and $85.50 
respectively, and they will be in effect 
Monday through Thursday. 
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DC-8F Aimed at Jet Cargo Competition 


By Russell Hawkes 

Los Angeles— Douglas Aircraft Co. 
has revealed its entry into the commer- 
cial turbofan cargo transport competi- 
tion with a mixed cargo-passenger air- 
plane designated the DC-8F Jet 

Douglas market analvsts have long 
argued (AW May 2, 1960, p. MS) that 
a massive air cargo business will be 
brought into existence when the first 
cargo-carrying jet aircraft go into service. 
The roadblock to the predicted expan- 
sion has been the inability of the exist- 
ing air cargo market to finance all-cargo 
jets. 

The DC-SF cargo-passcngcr design is 
intended to make jet cargo sendee pos- 
sible on routes which, at present, do not 
offer high enough load factors to sup- 
port all-cargo service. Douglas sets the 
break-even load factor for the airplane 
at only 46.3% on over-water routes and 
51.596 on domestic runs despite the as- 
sumption that lower than current rates 
would be in effect. The price of the 
DC-SF will be approximately S6.5 mil- 
lion, according to Donald Douglas. Jr., 
president of the company. 

Douglas engineers gave cargo priority 
over passengers in the design of the 
airplane. About two-thirds of the cabin 
would be reserved for cargo and one- 
third for passengers. Passenger ac- 
comodations arc to be coach class be- 
cause Douglas market analyses indicate 
that 81 % of all airlines passengers now 
fly coach class. 

A strong floor similar to that in the 
DC-6A cargo plane has been designed 
for the forward part of the cabin. It is 
intended to carry 40,000 lb. of bulk 
cargo loaded on standardized 81 in. x 
110 in. pallets. Capacity of the freight 


section of the cabin is to be nine pallets. 
The forward and aft cargo pits under the 
floor will each carry' another 7,000 lb., 
but 2,200 lb. of this capacity must be 
reserved for passenger baggage. 

Cargo will be loaded through a 140- 
in.-widc door in the left side and at the 
forward end of the cabin. The side 
loading design will limit the items 
which can be loaded to sizes well below 
what could be put in a swing-tail de- 
sign. Despite this, air carrier interest 
in swing-tail designs is fading, accord- 
ing to one industry official questioned 
by Aviation Week. Air carriers are 
beginning to conclude that the cost and 
weight of swing-tail designs arc too high. 

Boeing also is offering a side-loading 
turbofan-powered cargo airplane to the 
airlines (AW Apr. 10, p. 51). 

Douglas studies indicate that the 
best part of the immediate air cargo 
market is for small items which can be 
loaded on a standard pallet. To minim- 
ize turnaround time. DC-8F cargo will 
move on fixed rollers and guide rails 
mounted in the cabin floor. When the 
load is in position, the pallets will be 
locked into place on the floor tracks. 

The total payload for the DC-SF is 
to be 62.810 lb., assuming space limited 
cargo with a density of 10 lb. per cubic 
foot. It will be able to carrv full pay- 
load from European cities to New York 
against winter headwinds. Douglas 
spokesmen say some restriction on the 
ratio of cargo to passengers will be set 
by the necessity of keeping the airplane 
center of gravity within established 
limits. If the demand for one sendee or 
the other were to be too unbalanced, 
this might place a restriction on the 
total pavload. 

The DC-SF is a fairly standard Series 
50 DC-8 airframe, including all the 


latest wing modifications to improve 
performance. Engines are Pratt & 
Whitney JT3D-5 turbofans developing 
18,000 lb. static thrust each. The most 
important wing modification is a 
sharper leading edge which adds 4% to 
the chord of the wing throughout its 
length. The new leading edge can be 
retrofitted to earlier DC-8s and increases 
the wing area from 2,773 sq. ft. to 2,868 
sq. ft. Late model DC-8s, including the 
DC-SF, also have redesigned wingtips. 
Douglas officials claim that the wing 
modifications and the turbofan engines 
will increase range by 7%, speed by 
Mach .02 with no increase in fuel con- 
sumption. and in some adverse weather 
conditions allowable pavload will be in- 
creased by as much as 7,000 lb. Direct 
operating costs are to be reduced by 
2 . 2 %. 

Unlike the other models in the 
scries, the DC-8F will have the aft pres- 
sure dome moved 10 ft. further toward 
the tail to increase cabin length. 

First flight of the DC-SF is scheduled 
for August, 1962, and deliveries could 
begin by November or December, 1962. 
Douglas reports that strong interest in 
the airplane has been expressed by inter- 
continental operators but no sales have 

Douglas said the DC-SF can carry 
cargo across the Atlantic profitably at 
1 5 cents per ton-mile— half the current 
rate. This rate is made possible by the 
provision for passengers whose fares 
could be 20% below current economy 
fares. To equal the revenue potential 
of the DC-8F, an all-cargo jet would 
have to carry 92,000 lb. of payload and 
would be a third again as large as cur- 
rent jet transports. In domestic service, 
the cargo rate could be cut to 12 cents 
per ton-mile. 
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Mexicana Plans to Buy U.S.- Built Jets 


By Erwin J. Bulban 

Mexico City— Major revisions in the 
makeup of its jet and piston-engine 
fleet arc planned by Mexicana Airlines 
to meet increasing foreign competition 
and provide greater operating effi- 

The new program basically calls 
for adding U. S.-built jets to its de 
Havilland Comet 4C fleet and reduc- 
ing the number of types of piston- 
engine airplanes from four to one. 

Mexicana officials told Aviation 
Week here that they will make a 
decision on the purchase of addi- 
tional jet transports within the next 
60-90 days. 

The airplanes being considered arc 
the Convair 990 and Boeing 720B. 
which would be used for international 
flights. 

Convair is proposing to lease Mexi- 
cana 880s until the time it can make 
990 deliveries to the carrier, thus 
obviating the delay that would be en- 
tailed if the Mexican airline had to 
wait for deliveries of the Boeings. 
But sources close to the airline feel 
certain that the Boeing 720B wall 
win the competition. The order would 
entail purchase of three airplanes. 

Indications arc that Mexicana offi- 
cials have been marking time regard- 
ing purchase of new equipment, hop- 
ing that the Mexican government 
would approve a plan for an airline 
consortium, comprising the country's 
three major carriers— Aeronavcs de 
Mexico. Guest Acrovias and Mexi- 
cana— which actually would have led 
to an even larger purchase of new equip- 
ment and would have provided im- 
portant economies utilizing the air- 
planes in a pool arrangement. 

A detailed proposal regarding such 
a consortium was made to the gov- 
ernment last August by Mexicana 
General Manager Max Healey, but al- 
though a committee composed of rep- 
resentatives of the three carriers and 
the government was formed some six 
months ago, to study the program, 
there has been no indication that the 
government will make a final deci- 
sion. The plan is supported by the 
two privately-owned airlines. Mexi- 
cana and Guest-and financial circles 
say that Mexican Treasury Depart- 
ment officials are extremely interested. 
But apparently some government of- 
ficials and executives of nationally- 
owned and operated Aeronavcs de 
Mexico fear that the carrier will be- 
come submerged in the new arrange- 
ment. They also fear that the econo- 
mies it will initially provide may 
mean a reduction in manpower, an 


unpopular decision for a government 
official to have to make in a country 
where an airline job is considered 
a premium position. 

The consortium proposal indi- 
cated that the three airlines could 
effectively meet equipment needs ini- 
tially with purchase of six jets, as 
against a minimum of eight aircraft 
if they continued to operate as at pres- 
ent. Cost of buying these six air- 
planes for the pool was estimated at 
approximately S33.5 million compared 
with $52.9 million for the fleet re- 
quired otherwise. 

Benefits of such a pool continued 
to show important economic value from 
an operations standpoint — Healey esti- 
mated that Acronaves could lower its 
utilization requirement from 89% to 
73.3%, Guest would require 64.3% 
utilization rather than 70.2% and Mcxi- 
cana’s utilization requirement would 
drop the least — from 57.7% to 56.2%. 

The study also indicated that the 
total monthly operating cost of the six 
aircraft by tfie pool would amount to 
approximately $3.6 million, including 
amortization and administrative costs, 
plus a charge of $184 per hour for use 
of pooled aircraft and an additional 
10% cushion, based on present route 
patterns. 

Another benefit of a consortium ar- 
rangement would be that the three 
carriers together could afford purchase 
of ground simulators — which Mexicana 
says is prohibitive for any of them to do 
alone. Jet training now is done in the 
actual aircraft. According to the study, 
a pooled simulator could handle 80% 
of this training and provide savings of 
at least 15-20% over current methods. 

Observers of the Mexican govern- 
ment airline say that it has been experi- 
encing heavy deficits — its Mexico-New 
York operations with Bristol Britannias 
reportedly have a poor financial record 
in the face of more modem jet equip- 
ment. Its only DC-8 crashed at Idle- 
wild last winter (AW Jan. 30, p. 43) 
shortly after it went into operation and 
has not yet been replaced. 


The country’s two independent car- 
riers in the interim have developed an 
aircraft pool operation with the Comet 
4Cs purchased by Mexicana that high- 
lights the possibilities of the proposed 
consortium. Mexicana's three Comet 
4Cs — a fourth will be delivered this 

zation of approximately 12 hr. 

Typical of this utilization is the fact 
that with only three Comets now oper- 
ating. Mexicana provides once-dailv 
round-trip service from Mexico City to 
Los Angeles and Chicago, three-times 
weekly to San Antonio and three times 
weekly to Dallas — and in addition, the 
airplanes arc operated by Guest Aerovias 
on transatlantic service from Mexico 
City on a three-times weekly round-trip 
to Paris, with stops in Miami, Bermuda, 
Santa Maria. Lisbon and Madrid. The 
Guest flight leaving Mexico City on 
Monday, for example, arrives from Paris 
Wednesday morning at 11:50 and then 
is rescheduled for the Dallas round trip, 
leaving Mexico City at 3:50 that after- 

Mcxicana's current plans call for 
reducing its equipment types to two 
-the Comet 4C and the Douglas 
DC-6. It currently has eight DC-6s, 
seven DC-4s, 16 DC-3s and three 
Fairchild C-82s (modified all-cargo 
aircraft). Divesting itself of the other 
aircraft has been a slow process, large- 
ly because of the poor market in used 
aircraft. It has modified a DC-3 into 
an executive airplane and plans to 
send it on a sales tour of South America, 
and would convert others to this con- 
figuration if a market develops. The 
C-82s probably will be sold for scrap, 
with the engines removed. These air- 
planes are powered by DC-6 power- 
plants which could be put into that 
airplane’s spares inventory. The carrier 
also owns three DC-7Cs. which it 
bought in anticipation of getting serv- 
ice to New York, This was granted 
to Acronaves instead, and Mexicana 
has leased two of the DC-7Cs to 
Northwest Airlines and one to Pan 
American Airways. 


Mexicana Airlines Revenues & Expenses 

1954-1960 


Data is in U. S. doll; 
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Dramatic proof of AcroShell Oil W stability. Rocker box section (left) ran f 0 r 250 hours using a good straight 
mineral oil. Rocker box (right) ran over twice as many hours on AeroShell Oil W. Note remarkable cleanliness. 


BULLETIN 


Shell answers the ten questions 
you might ask about AeroShell Oil W— world’s first 
non-ash dispersant aircraft oil 


Less oil consumption. Longer intervals between engine over- 
hauls. Easier starting, faster warm-up, reduced wear on piston 
rings, cylinder bores, cam lobes, lifter faces, gears and bushings. 

All these benefits have been obtained with new AeroShell® 
Oil W. Here, in handy question -answer form, are the facts. 


1. What types of aircraft can use 
AeroShell Oil W? Piston engine 
planes of any size. Helicopters, too. 

2. Why is it called a non-ash dispers- 
ant oil? Because it contains special ad- 
ditives that help keep tiny, ingested 
particles in the oil from clumping to- 
gether and forming deposits. 1 hese par- 
ticles remain suspended and dispersed 
until they burn. 

3. How does this effect engine per- 
formance? It means that engine parts 
stay cleaner. That lubrication points 
get all the oil they need. Your engine 
runs more efficiently, parts last longer. 

4. W'hat about oil consumption? Be- 
cause AeroShell Oil W means de- 
creased wear and a cleaner engine, you 
can expect less oil consumption. 

5. Can AeroShell Oil W reduce my 
maintenance costs? If you have been 


using a straight mineral oil, AeroShell 
Oil W can reduce your maintenance 
costs substantially. Reason: your en- 
gine runs cleaner and cooler. Oil con- 
sumption is less. Thus, you can extend 
intervals between engine overhauls. 

6. How does this new oil respond 
from a cold start? AeroShell Oil W 
has an unusually high viscosity index. 
This guards against excessive thicken- 
ing of the oil when cold, yet provides 
outstanding lubrication when hot. Re- 
sult: easier starting, faster warm-up. 

7. Is AeroShell Oil W thoroughly 
proved? Thoroughly. It’s had millions 
of engine hours of flight time. 

8. Where is it available? At Shell Avi- 
ation Dealers everywhere. Any dealer 
will stock AeroShell Oil W if you ask 
for it. 


make-up oil? Yes. It is compatible 
with all piston engine oils now being 

10. Is there more than one viscosity 
grade? W'hat do I ask for? AeroShell 
Oil W is available in three viscosity 
grades: 80 grade for small engines 
where straight mineral oil grade 55, 
65, or 80 is normally recommended. 
Also in 100 and 120 grades for large 
engines where straight mineral oil 
grade 100 or 120 is normally recom- 
mended. 

FREE technical bulletin on Aero- 
Shell Oil W at your request. Write: 
Shell Oil Co., 50 West 50th St., New 
York 20, N. Y. 


SHELL 


A BULLETIN FROM SHELL 
-where 1,997 scientists are working 


9. Can I add AeroShell (Ml W as a 


Atlantic Lines Fight Canadian Traffic Fee 

By Robert H. Cook 


Washington— Canadian demands that 
transatlantic carriers triple their pay- 
ments for radio and navigation aids are 
meeting stiff resistance from major 
U. S. and foreign flag airlines, who fear 
that compliance may pave the way for 
a world wide system of user charges. 

Charged with the responsibility for 
air traffic control over the northwest 
sector of the Atlantic Ocean, the 
Canadian government levied a fee of 
SI? per flight for each airline using the 
facilities in 1950, raised the price to 
S20 without any carrier complaints in 
1953, but met with immediate opposi- 
tion when it began to demand $84 for 
each flight in January, 1960. 

Since then, eight of the airlines af- 
fected have continued to pay the $20 
charge but have flatly refused to pay 
the additional $64, with the result that 
the Canadian government now con- 
tends these airlines owe an estimated 
SI. 5 million in unpaid charges. 

Pan American World Airways, Trans 
World Airlines, the Flying Tiger Line 
and Seaboard & Western Airlines are 
fighting the extra charge, along with 
Scandinavian Airlines System, Swissair. 
Sabena and KLM. British Overseas Air- 
ways Corp., Air France and Lufthansa 
are among the foreign carriers who have 
agreed to the increase. 

Payments Withheld 
TWA paid a fee of S76.000 last year, 
but withheld S217.000 which would 
have been collected under the increase. 
Pan American also made payments on 
the basis of a S20 fee and withheld a 
total of 5362,000. Flying Tiger esti- 
mates the rate increase would have cost 
SI 0.000 last year. 

After more than a year of debating 
between Canada and the governments 
of the other countries involved, the In- 
ternational Air Transport Assn, and the 
Civil Aeronautics Board, no solution 
appears in sight. The objecting airlines 
are facing the possibility that Canada 
might sue to capture the’ extra funds it 
is claiming. 

Canada has keyed its increased air- 
wavs user charge to offset heavy losses, 
which it claims are being incurred by 
continued operation of its Gander, 
Newfoundland, air traffic control center 
for the northwest Atlantic. The Minis- 
try of Transport claims an annual ex- 
pense of more than $1 million to keep 
this facility in operation for their 
emergency commercial use or frequent 
use by the military aircraft of both 
Canada and the U. S. 

Revenue formerly collected from 
piston-engine aircraft landing fees has 


literally "disappeared," Canadian of 
Seals say, because of the long-range 
capabilities of turbojet aircraft, which 
permit them to overfly Gander. 

About 50% of the cost of operating 
Gander is deducted from its budget to 
cover military operations leaving the 
balance to be recovered from com- 
mercial operations. The $64 increase is 
considered about enough to handle the 
cost of a transatlantic flight, the Min- 
istry of Transport says. 

U. S. Carriers Indignant 

U. S. carriers objecting to the extra 
charge point out that the U. S. has no 
similar airways user charge for other 
countries, and they express indignation 
that Canada has taken such a course 
since "much of this equipment” was 
given to the Canadian government 
during World War II to establish de- 
parture points for transatlantic military 
flights. Canada does not agree on what 
items of radio and navigational aid were 
purchased or donated and observes that 
it is still faced with the mounting costs 
of operating facilities "of little use to 
Canada" and which do not pay their 

Objecting airlines fear that agreement 
to the user charge increase may signal a 
flood of similar actions by other govern- 
ments. Should this become effective on 
a global basis they claim, the annual 
operational costs of all international 
airlines could be increased as much 
as $130 million. 

Lending some credence to this con- 
cern is the fact that Ireland is faced 
with much the same problem because of 
a drop in traffic at Shannon. Syria, 
Formosa, and Burma already have de- 
cided to impose overflight charges, and 
several other nations have considered 
the matter. 

Hazard to U. S. 

Should the current situation develop 
into a user charge contest between the 
various nations, observers contend that 
the U. S. may find itself “subsidizing 
the rest of the world's airlines” since 
most of the foreign flag carriers are 
government-owned and supported. Any 
agreement to impose an across-the-board 
scale of charges would have the net 
effect of drawing dollars into other 
countries in opposition to the present 
Administration effort to halt the flow 
of gold from the U. S. 

Two solutions appear possible to 
settle the question in the near future- 
rearrangement or transfer of the air 
traffic control zone controlled by Can- 
ada or an agreement which would place 
this responsibility in the hands of all 
nations using transatlantic routes. 


To remove the threat of a "toll gate” 
across the Atlantic an agreement giving 
the U. S. responsibility for an expanded 
air traffic control area, which would in- 
clude the Gander area to the north, 
could be undertaken at U. S. expense. 
This could be accomplished by an Inter- 
national Civil Aviation Organization 
ruling shifting the southern boundary of 
the Canadian-controlled sector from 
the present 40 deg. parallel to the 50 
deg. parallel. 

A more likely solution, which the 
airlines are hoping to achieve, is joint 
operation of traffic control facilities in 
the northwest Atlantic area. Mainte- 
nance and operational costs would be 
prorated among the nations using the 
aids. Such joint support agreements 
are now in effect for the fleet of Atlantic 
weather and position advisory ships in 
the Atlantic, in addition to weather fa- 
cilities on Greenland and navigation 
aids in Iceland and the Faroes Islands. 

Examiner Urges Halt 
Of Seaboard Practice 

Washington-Seaboard & Western 
Airlines will have to stop carrying com- 
mercial cargo and mail on military 
charter flights if Civil Aeronautics 
Board accepts its examiner's decision. 

The examiner recommended that Sea- 
board halt this practice in reporting on 
a complaint, filed by Trans World Air- 
lines and charging that Seaboard has 
violated the Federal Aviation Act bv 
carrying cargo and mail in unused cargo 
space aboard military charter cargo 
flights. 

TWA said this mixture of scheduled 
and charter operations diverts "large 
amounts of mail and cargo,” causes 
"substantial injury” and invokes "un- 
fair and deceptive practices.” 

Seaboard, which is certificated for 
scheduled operation between points in 
the eastern U. S., Newfoundland and 
Europe, did not deny the allegations 
but contended the operations are legal. 
The Air Force contract for the charter 
flights between the U. S. and Europe. 
Seaboard said, was let on the basis of 
an "available cabin load” with a speci- 
fied minimum to be carried. Beyond 
this minimum load. Seaboard argues 
that the contract does not specify how 
left-over space is to be used, but it does 
say that regular CAB economic regula- 
tions apply unless exempted. 

In his decision, the examiner con- 
cluded that CAB regulatory restrictions 
still apply to the carrier and that no 
mixture of charter and commercial 
operations was contemplated in the 
contract. 


AVIATION WEEK, April 17, 1961 



TWA 



No mere adaptation of any older model, this all-new Jetliner sets brand-new standards 
for the Jet Age of the '60s. It is the world’s newest . . . three years ahead of any 
other Jet in concept and design. It takes off in 30 seconds . . . climbs to 30,000 
feet in 17 minutes ... cruises at 615 miles per hour. Make your reservations now. 


TWA SUPERJETS NOW SERVE MAJOR CITIES COAST TO 
COAST IN THE U. S. AND WORLD CAPITALS OVERSEAS 


Call your travel agent or nearest TWA office 

p 

TWA 


THE SU PE B JET PI PUNE ' 


SHORTLINES 


► Aeroflot, the Soviet airline, began serv - 
ice Apr. 5 with IMS turboprop aircraft 
between Moscow and Kabul, the capi- 
tal of Afghanistan. 

► American Airlines will increase capac- 
ity of its Boeing 707s and 720s May 1 
bv increasing the proportion of coach 
scats. The 707s will carrv 120 pas- 
sengers and 720s will hold 104. a gain 
of two seats per aircraft respectively. 

► Branilf Airways has negotiated a con- 
tract with the International Assn, of 
Machinists giving maintenance workers 
pay raises of 10 to 15 cents an hour 
retroactive to Oct. 1, and another eight 
cents next Oct. 1. 

► Continental Air Lines has asked Civil 
Aeronautics Board to add San Diego 
and San Franeisco/Oakland to its 
Houston-Los Angeles route, reccntlv 
awarded in the Southern Transcontinen- 
tal Route Case. 

► Delta Air Lines will begin DC-6 coach 
service Apr. 50 from Miami to Ashe- 
ville, N. C. via Tampa and Jacksonville. 

► New York Airways' five Boeing- Ver- 
tol 44 helicopters each have logged 
more than 4,000 hr. 

► Northeast Airlines carried 150.000 
passengers last month, a 50'?? gain over 
the same month last year. Northeast 
credits the introduction of Convair S80 
turbojet service for part of the increase. 

► Pacific Northern Airlines has ordered 
two Boeing 720 turbojet transports, to 
be delivered in the spring of 1962. 
The aircraft will fly between points in 
the Pacific Northwest and Alaska. 

► Pan American World Airwavs plans 
to make 10.000 seats available' on 1 5S 
weekly flights between the U. S. and 
Europe for peak summer travel. 

► Sabcna Belgian World Airlines re- 
ports it carried 89,261 passengers be- 
tween the Congo and Belgium in 1960, 
compared with 54,108 in 1959. 

► Trans World Airlines’ authority to 
suspend sendee to Manila has been ex- 
tended one year by the CAB. 

► United Air Lines will begin daily 
through sendee from New York to 
Honolulu Apr. 30 and from Chicago 
to Honolulu June 10. The DC-8 flights 
will be operated via San Francisco and 
will take 11 hr. 25 min. New York- 
llonolulu and 10 hr. 10 min. Chicago- 
Ilonolulu. 


AIRLINE OBSERVER 

► Feeling that present turbojet aircraft will have a longer useful life than 
originally expected is growing in some airline and financial circles. American 
Airlines, for example, changed the estimated useful life of its jet transports 
from 10 to 12 yr. for depreciation purposes, effective Jan. 1. In part, the 
change was due to the added useful life provided by conversion of American’s 
fleet to turbofan engines, but the move also represents a change in the 
carrier’s estimate of general life expectancy. Despite talk of supersonic 
transports, a number of U. S. carriers see no replacement for current large 
jet aircraft on the horizon. 

► High frequency of operation that will be necessary to make a supersonic 
transport pay will accentuate a problem already existing with subsonic jets— 
tire failure. Pan American World Airways, for example, has experienced one 
tire removal for every 12 jet landings. Supersonic transport operation over 
long ranges will be more like short-haul service than current long-range serv- 
ice because of the increased number of landings. Engineers believe that land- 
ing gear structural margins also will have to be increased in supersonic 

► Civil Aeronautics Board members themselves, rather than the general 
counsel, will now write opinions in formal hearing cases. Under the new 
procedure the Board chairman will assign individual members with the 
responsibility for preparing an opinion and submitting it to the Board for 
approval. Each opinion will be issued in the name of the member respon- 
sible, followed by the concurrence of other members. Board chairman will 
share the opinion-writing job. 

► Lake Central Airlines, which is showing growing interest in conducting 
helicopter operations in metropolitan areas, has completed an evaluation of 
the Boeing Vertol 107 prototype helicopter powered with two General 
Electric T58 gas turbine engines. Evaluation included a nine-day series 
of flights with the 107 throughout lake Central’s system. 

► Further analysis of Convair 990 flight test data by the company’s dynamics 
laboratory reveals that the oscillations of the outboard engine pods did damp 
out, contrary to first reports. Maximum amplitude of the oscillations was 
A in. Decision to shorten the pods still stands, however, because the damp- 
ing of the oscillations was not rapid enough to be considered safe bv Con- 
vair’s engineering staff. 

► Civil Aeronautics Board Bureau of Air Operations has asked State Depart- 
ment to reconsider its stand that the bilateral air transport agreement between 
the U. S. and Australia calls for a Tahiti stop by Quotas Empire Airways. 
Bureau holds that testimony in hearings on the Qantas application for the 
Tahiti service “has effectively neutralized the grounds for State’s position.” 

► U.S. and Denmark have signed an agreement under which the U.S. will 
provide international air traffic control services over Denmark’s Greenland 
and its territorial waters. U.S. Air Force will provide the service at Sondrc 
Stoinfjord Air Base and Thule Air Base for commercial aircraft operating 
over the North Atlantic polar route. 

► American Airlines will furlough 75 copilots May 15 in a cutback resulting 
from the six-month-to-a-vear slip in the development of the Convair 990 
(AW Mar. 27, p. 38) and the loss of southern transcontinental interchange 
agreements stemming from the recent decision in the Southern Transconti- 
nental Route Case. 

► Russia's new An-24 turboprop transport is now undergoing final flight 
tests and is scheduled to appear on passenger routes shortly. 

► International Air Transport Assn, traffic conference will reconvene in 
Montreal May 1 to negotiate new Atlantic air cargo rate agreements. Exist- 
ing agreements have been extended until June 30 to block the threat of a 

► American Airlines will overhaul and convert 29 Pratt & Whitney JT3C-6 
engines for Qantas Empire Airways to forward fan configuration. The 
converted JT3MC-6 engines will be installed on Qantas' Boeing 707 fleet. 


AVIATION WEEK, April 17, 






THE 

AVRO 

748 ... 

The world's number one 
feeder liner- powered 
by Rolls-Royce Dart 
turbo-prop engines. 

Quick turnround — More flights — Low operating costs — Greater profit margin 

HAWKER SIDDELEY 
AVIATION 

32 Duke Street, St. James's, 

London, S.W.1. 


AW 670 Would Carry 
8 Cars, 32 Passengers 

London - Armstrong Whitworth 
plans to develop an air ferry variant of 
the AW 670 scries designed to carry- 
eight cars on a lower deck with 32 pas- 
sengers on an upper deck. An air bus 
variant is proposed with a capacity for 
1 1 4 passengers. 

Armstrong Whitworth originally pro- 
posed an AW 670 air ferry with capac- 
ity for six cars and 30 passengers (AW 
Feb. 20. p. 37). 

A new undercarriage is the main 
structural change. It has been designed 
as a fixed installation for the air fern- 
version but can be swiftly converted to 
a retractable system for air bus opera- 

For air-ferrv operations, which might 
involve a landing every half hour 
throughout the dav. a fixed undercar- 
riage would simplify maintenance. 

Refueling points in the undercarriage 
legs will he designed to speed turn- 
around times and avoid interference 
with passengers and cars during fueling. 
Rows of cars would be loaded and un- 
loaded simultaneously in both direc- 
tions. using the straight-through load- 
ing feature of the Argosy fuselage. 

Main hold of the 670 series is in- 
creased to 58-ft. long. 1 3-ft. wide and 
7-ft. high, increasing to 9 ft. 2 in. high 
aft of the wing. 

In air-ferrv form, the AW' 670 would 
carry a 25,000-lb. pavload for 140 naut. 
mi. or 20,000 lb. for 420 naut. mi., 
with full allowances in each case. The 
air bus would carry 20.000 lb. for 350 
naut. mi. with full allowances. 


Supplemental Groups 
Consolidate Functions 

Washington— Supplemental airlines 
moved last week to strengthen their po- 
sition in the competition with sched- 
uled airlines for international charters 
hv consolidating the functions of their 
two industry groups-the Independent 
Airlines Assn, and the Supplemental Air 
Carrier Conference. 

Terms of the consolidation agree- 
ment. which must be approved by 24 
carriers at a joint meeting June 21. call 
for 1AA to discontinue its trade as- 
sociation functions and concentrate on 
traffic procurement and the operation of 
its air traffic exchange sen-ice for both 
organizations. SACC will sene as the 
supplemental industry’s spokesman in 
public, congressional and governmental 

Both’ associations would retain their 
present names, with Clayton L. Bur- 
well. president of IAA. serving as presi- 
dent of both groups and with Ahvvn 
Matthews, president of SACC, sening 
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as executive vice president of the com- 
bined operation. 

Approval of the consolidation by 
member airlines would eliminate grow- 
ing duplication between the two or- 
ganizations, Bunvell said. IAA and 
SACC both have maintained compet- 
ing facilities at about 40 military bases, 
he said, and SACC recently received 
authority to operate an air charter ex- 
change sendee similar to the IAA setv- 

Bunvell emphasized that the com- 
bined organization will continue to 
seek new legislation giving supplemental 
airlines permanent operating authority. 
Last year, a U. S. Court of Appeals rul- 
ing held that the Civil Aeronautics 
Board had exceeded its authority in 
granting certificates to the supplc- 
mentals by limiting their schedule fre- 
quencies and failing to require that the 
carriers name the cities to be served. 

Congress later passed interim legis- 
lation maintaining the status quo of the 
supplemental for a 20-month period 
and indicated it would investigate the 
industry’s problems during the 1961 
session, Bunvell noted. 

Senate and Mouse aviation subcom- 
mittees have not scheduled any hearings 
on the supplemental this year, blit 
they point out that hearings can be- 
held when considered necessary. 

Local Airline Service 
Described by ALTA 

Washington— Assn, of Local Trans- 
port Airlines hopes to strengthen its 
defense of the local service industry’s 
mounting subsidy bill by presenting 
each member of Congress with a special 
report this week on the increasing value 
of public benefits provided by the sub- 

Currcnt issue of the report, prepared 
for ALTA bv Planning Research Corp.. 
emphasizes that while the industry’s 
annual subsidy bill has increased, local 
service airlines have doubled their route 
mileage during the past decade and have 
cut the required subsidy per passenger 
in half. The industry carried nearly 6 
million passengers over a total route 
system of 32.000 mi. last year, with an 
estimated subsidy cost of S53 million. 

As trunk airlines and railroads both 
reduced their local sen-ices in the past 
10 yr., the report said, the local service 
industry filled this "transportation gap.’’ 
increasing its total route mileage 101% 
and cities sen-ed 90%. Trunk route 
mileage during this period increased 
only 1 3%. while the larger airlines had 
a 25% reduction in the number of 
cities served exclusively by them. Be- 
tween 1949 and 1959. railroad passenger 
service for Class I railroads dropped 
41 % from 380 million passenger train 
miles, the survey noted. 


"We keep our 
inventory 
in the air 


...by using Delta Air Freight” 



Scripto (Atlanta), world's largest pro- 
ducer or writing instruments, keeps inven- 

“A low inventory means more capital 
freed for productive work," reports 

and export manager. "That's why we 
sive shipments within ihe U.S.A.,an£Uo 
with overseas carriers. Air Freight helps 


Profit from Delta’s 
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THE PRATT & WHITNEY AIRCRAFT JT3D TURBOFAN GENERATES UP TO 42% GREATER THRUST 

In simplest terms, this is how the Pratt & Whitney 
Aircraft JT3D turbofan has improved on the efficiency of 
the conventional turbojet engine. The JT3D is the logical 
extension of the turbojet's design simplicity, flexibility, and unprecedented reliability, proved in 
over 12,000,000 hours of flight. The JT3D's increased thrust— 42 per cent greater on take-off 
than its straight jet counterpart— permits use of shorter runways, gives quicker climb to cruise alti- 
tudes, and faster cruise speeds. At the same time, its substantially lower fuel consumption reduces 
operating costs. Ten leading airlines have already ordered Pratt & Whitney Aircraft JT3D 


turbofan engines. 


Pratt & Whitney Aircraft , 

Division of UNITED AIRCRAFT CORPORATION 1 


EAST HARTFORD, CONNECTICUT 
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FAA Is Revising Used Transport TBO’s 


By David H. Hoffman 

Indianapolis— Chances are strong that 
airlines buying used transports will be 
able to trim their maintenance budgets 
substantially under more precise and 
more flexible overhaul time control sys- 
tems now being developed by Federal 
Aviation Agency. 

Although FAA has just begun to 
tackle the problem of fixing times be- 
tween overhaul (TBO) for used equip- 
ment, it is apparent that the agency 
plans a fresh approach with an across- 
the-board stretching of TBOs as a ma- 
jor goal. 

FAA Study Teams 

Specifically, FAA study teams will 
take their first close look at the pros 

• Drafting sets of common TBO spec- 
ifications for such frequently traded 
transports as the Douglas DC-3 and 
DC-4 and the Curtiss C-46. These 
“common specs" would govern how 
long the buyer could operate the seller’s 
equipment before overhauling it. They 
might also establish the buyer’s first 
full TBO period after an initial over- 
haul had been accomplished. 

• Establishing Maintenance Review 
Board to fix starting overhaul times for 
new operators of old equipment. Armed 
with the local field inspector’s recom- 
mendation, the board members would 
assess the buyer’s maintenance capabil- 
ity and grant TBOs accordingly. Or. 
instead of duplicating the purpose of 
the common specs, the board might 
serve strictly as an appeals group. 

• Issuing a rule under which the seller's 
TBO, if it were higher, would pass au- 
tomatically to the buyer. FAA then 
would keep a close watch on the buyer’s 
entire operation to ensure that mainte- 
nance techniques are sound and that 
failure rates remain at a safe level. 

FAA Solicits Aid 

To win industry approval for the sys- 
tem it ultimately selects, FAA is seek- 
ing technical advice from the airlines, 
especially from those shopping for pis- 
ton transports made available by the 
trunklines’ transition to jets. In solicit- 
ing this aid, FAA emphasizes that it 
wants to "get out of the airline busi- 
ness” by giving carriers more freedom 
to fix their own TBOs. 

Authorized TBOs for airframes, en- 
gines and components passing from one 
owner to another have been determined 
by a tangle of criteria that seemed to 
vary from region to region and from air- 
line to airline. Because such criteria 
were circulated by in-house memoranda 
and because local inspectors were en- 


trusted with wide discretionary powers, 
the situation grew so confused that even 
FAA cannot always explain how certain 
TBOs were arrived it. In broad outline, 
however, here is the current procedure: 

When airline A buys aircraft and en- 
gines from airline B, a new overhaul 
time control program is established by 
FAA and included in the purchaser’s 
operating specifications. Disregarding 
the engine TBO earned bv airline B, 
FAA rolls back airline A’s allowed time 
to correspond with a list of “basic” 
TBOs covering 14 of the most com- 
mon powerplants in airline service. A 
similar system is applied to airframes, 
except that there is no formal time list- 
ing and a basic figure of 10,000 hr. is 
often used. 

TBOs established in this manner 
come into play only after the buyer has 
completed his initial overhaul. To de- 
termine how long airline A can operate 
airline B’s old equipment before first 
overhaul, FAA prorates the hours re- 
maining at the time of sale. 

As an illustration of the system in 
action. Riddle Airlines recently pur- 
chased seven Douglas DC-7Cs through 
General Aircraft & Leasing Division of 
General Dynamics. The Curtiss-Wright 
TC18 engines on the aircraft were be- 
ing overhauled cither at or above the 
1,500-hr. mark by the former operators. 
Riddle’s TCI 8 TBO, however, was set 
at 1,000 hr., despite the fact that the 
manufacturer. Curtiss-Wright, had con- 
tracted to perform all overhaul. 

To pro-rate the time remaining on 
each DC-7C airframe, FAA converted 
the number of hours the seller already 
had used to a percentage of the total 
hours allowable. This percentage then 
was applied to the new airframe TBO 
that FAA had awarded Riddle. The per- 
centage that remained, reduced to 
hours, told Riddle how long it could 
fly each transport before overhaul was 
required again. Each engine and many 
of the components purchased by Rid- 
dle underwent identical prorating proc- 

Analyzing this system, airlines aim 
most of their complaints at the rigid 
basic overhaul periods established for 
engines and at whatever criteria FAA 
uses to determine comparable periods 
for airframes. Carriers claim that the 
basic engine TBOs- 1,400 hr. for the 
Rolls-Rovce Dart, 1,300 for the Pratt 
& Whitney R2000, 1,200 hr. for the 
Pratt & Whitney R1830 and 1,000 hr. 
for the Allison 501-D13, to cite a few 
examples-are far too low. They also 
argue that the airframe criteria lack uni- 
formity and are kept secret by the Fed- 
eral Aviation Agency. 

When a trunkline disposes of surplus 


equipment, it often contracts to do 
major maintenance and overhaul work 
for the purchaser. The trunkline also 
usually trains the purchaser’s aircrews 
and furnishes the purchaser with de- 
tailed operating and maintenance in- 
structions to ensure full utilization of 
the equipment. 

As a result of such sales, there can be 
very little difference between how the 
equipment was operated by the seller 
and how it will be operated by the pur- 
chaser, airlines believe. Thus, they feel 
that a greater portion of the trunk- 
line's TBO should be passed on to small 
airline purchasers. 

When this is not done, carriers con- 
tend that: 

• Small airlines, operating on tight 
budgets and lacking large maintenance 
installations, cannot afford to improve 
their fleets and elect to lease new equip- 
ment rather than purchase it. 

• Used aircraft market turns increas- 
ingly soft because the higher cost of 
maintaining new equipment cancels its 
extra productivity, thus discouraging 

• New owners of old aircraft resort to 
"less reliable” and less costly contrac- 
tors in an effort to maintain their new 
equipment as cheaply as possible. 
Mackey’s Experience 

Mackey Airlines, for example, ac- 
quired an American Airlines Douglas 
DC-6 through Frederick B. Ayer and 
Associates. Engines on the DC-6 were 
overhauled every 2,000 hr. by Amer- 
ican. but Mackev’s basic TBO was cut 
to 1,400 hr. 

This increased the cost of a single 
four-engine overhaul by about $22,000 
and forced Mackey to' return the air- 
craft after a year’s operation. 

Col. Joseph C. Mackey, president of 
the airline, found the 600-hr. TBO loss 
particularly objectionable because his 
airline flew the transport at less than 
its maximum performance capabilities. 
Mackey air crews used 100 hp. less 
than American in cruise, used less than 
rated power on takeoff and generally 
operated the aircraft well below its 
maximum gross weight. This type of 
operation, less demanding on both en- 
gines and airframe, should have been 
reflected by longer TBOs, Mackev 
maintains. 

Against this background, FAA’s Bu- 
reau of Flight Standards invited inter- 
ested airlines here Apr. 5 and 6 to 
"explore reasonable ways and means of 
establishing overhaul time limitations 
and Inspection intervals for airframes, 
engines, propellers, appliances and com- 
ponents on aircraft which have been 
transferred from one air carrier to an- 
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other under sale, lease or other arrange- 
ments.” Representatives of more than 
15 airlines, the Air Transport Assn, and 
Allison Division of General Motors re- 
sponded. 

At the conference. FAA officials, in- 
cluding George C. Prill, deputy direc- 
tor of the bureau, promised to "thor- 
oughly explore” the ideas of a common 
specification for old airfreighters and a 
Maintenance Review Board (MRB). 
Both FAA and the airlines agreed that 
the meeting was “surprisingly' produc- 
tive." Although Prill refused to predict 
when the new ideas might 'become the 
subject of formal FAA rulemaking, he 
did sav that TBOs would receive the 
concentrated attention of his bureau. 

Proposed by A. W. Dallas of ATA's 
engineering department, the MRB 
would be a permanent body based in 
Washington. Very similar to the type 
of board that now sets initial TJSOs 
for new aircraft and engines, the MRB 
for traded equipment would judge each 
case on its merits. Ilius, it could afford 
to be less conservative than FAA has 
been in preparing blanket lists of basic 
overhaul times for the industry, Dallas 
said. 

MRB Membership 

To lend continuity to its decisions, 
MRB membership would be reasonably 
permanent. One type of decision it 
might issue would be a preliminary 
judgment designed to give an airline on 
the verge of making a purchase some 
indication of the initial TBOs to be 
expected. On the basis of this pre- 
liminary finding, the airline might 
better be able to gage the financial 
strain of acquiring new equipment. 

But remarks of FAA officials at the 


conference here indicated that the 
MRB and the common spec would play 
relatively minor roles in the agency's 
over-all effort to reshape maintenance 
control policies. Prill traced these out- 
lines of the new philosophy for Avia- 
tion Week: 

FAA's regulatory efforts in the main- 
tenance area have varied between is- 
suing precise rules, such as aircraft per- 
formance requirements, that allowed 
little in the way of interpretation and 
issuing general rules that offer few 
specific guides. 

The current trend is to synthesize 
these two approaches. FAA wants to 
leave the techniques of maintenance up 
to the airlines, but it also wants to de- 
vise sets of precise criteria for grading 
the end produet. The agency refers to 
this end product as an airline’s "per- 
formance level" and. as far as engines 
are concerned, uses a formula to detcr- 

Published as a proposed rule in the 
Federal Register-comment is due on 
May 8— the formula defines perform- 
ance level as the number of adjusted 
engine failures occurring during 1,000 
hr. of engine operation. Total engine 
failures minus failures caused by foreign 
object ingestion, personnel error or mal- 
functioning components equal adjusted 
failures. 

Under the proposed rule and under 
present practice (AW May 9, p. 38 and 
Dec. 12, p. 45), airlines can advance 
turbine engine TBOs 100 hr. if their 
adjusted failure rate for a 90-day period 
is 0.15 per 1,000 engine hr. or less. 
Comparable figure for piston engines is 
0.4 per 1,000 hr. 

FAA’s formula approach to TBO 
control, referred to as “the numbers 


game" within the industry, has drawn 
a steady stream of criticism from the 
airlines. They contend that the formula, 
in effect, considers all engine failures 
inherently dangerous, while this is not 
the case with four-engine transports. 

Prill counters that organizations with 
more built-in flexibility, and with more 
discretion at the local level, assume 
that the agency's 200-odd field inspec- 
tors arc "universal geniuses" and that 
they all agree with one another. Be- 
cause this is obviously untrue, the work- 
able system must be based on common 
guides that apply equally to all carriers. 
This is the reason for the performance 
level formula. 

More Latitude 

At the same time. Prill would grant 
the airlines considerably more latitude 
in fixing their initial TBOs, especially 
those applicable to old and proven 
equipment. If their failure rates later 
should climb higher than those allowed 
by the various formulas, TBOs would be 
reduced. 

In the future. Prill believes, precise 
criteria may be developed to control 
the overhaul times of even basic struc- 
tural components, such as landing gear 
and wing sections. This will hinge on 
improved systems for collecting data 
on part failure rates and on analysis of 
the causes of the failures, he said. 

To begin gathering such data, FAA 
plans to tighten up the system under 
which airlines submit Daily Mechanical 
Reports (DMRs). It also plans to couip 
one of its turbo|ct transports with a 
special maintenance flight recorder 
which will measure the effect of some 
200 external forces -on the safe life of 
the aircraft (AW Apr. 10, p. 51). 
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FOR PASSENGERS. THE CAN ADAIR/ CON VAIR 540 saves time in commuter travel. Napier Eland jet- 
powered speed extends effective territory. Smooth, vibrationless flight and a spacious, comfortably pressurized 
cabin permit work or planning without travel tension. Convenient carry-on baggage racks and built-in air stairs 
shorten terminal-to-takeoff and touchdown-to-taxicab times. And to the business traveler, time is money. 

FOR OPERATORS. THE CAN ADAIR/ CON VAIR 540 increases productivity per fleet unit. Optional 
seating capacities of 52, 60 and 72, and airline-reported direct operating costs as low as 89c per mile expand 
earning power. With full-payload range up to 815 miles, cruising speed up to 327 mph, and intermediate stops 
possible in less than 10 minutes, the 540 does more work for its operator than any comparable transport. And 
satisfied passengers become repeat customers. 

Jet power for the Canadair/ Convair 540 is the 3500 ehp Napier Eland turboprop, designed and built for local 
service air transport by manufacturers with a tradition of more than 150 years of engineering leadership. World- 
wide parts and service support is provided by Napier, and Canadair, Ltd., a subsidiary of the General Dynamics 
Corporation. Now in regular service in North America with ALLEGHENY AIRLINES, INC., QUEBECAIR, 
INC., and the ROYAL CANADIAN AIR FORCE. 




SPACE TECHNOLOGY 


Special Tools 

Dallas, Tex.— Design and use of tools 
for assembly and repair of earth-orbit- 
ing platforms and other space vehicles 
is being studied here at Chance Vought 
Corp.'s Astronautics Division, which al- 
ready has designed and built early work- 
ing models of space tools. 

Development of these tools, admit- 
tedly crude "breadboard" models of 
what may actually be used, involves not 
only their mechanical design but re- 
quires that human orientation and body 
control in a weightless environment is 
taken into account, according to Dr. 
Charles F. Gell, chief of life sciences 
for the Astronautics Division. Space re- 
pairmen, for example, probably will 
have to undergo training to re-orient 
their habitual ways of using muscles to 
perform various work assignments, study 
muscle interaction and utilize stabiliza- 
tion equipment to perform their new 

An abrupt arm movement, for ex- 
ample, would be enough to place a 
man in motion in a weightless environ- 
ment and alter his center of gravity. 
Dr. Cell notes. 

Early “space tools" developed here 
utilize squeeze principle for their opera- 

example, in a space environment would 
merely set the repairman spinning. 
Items studied thus far include squeeze- 
type screwdriver, socket wrench, and a 
"plcnch"— a combination plier and 

In development of the plcnch, it 
has been learned that considerable 
assistance is provided the operator if 
the work area is fitted with points in 
which a pin on the plcnch can be in- 
serted to provide leverage and position- 
ing. 

Also, Chance Vought engineers be- 
lieve that some form of hand-hold 
will be necessary for operators-this may 
take the form of a magnetic device that 
can be placed against the area where 
the work is to be performed to provide 
anchorage for the weightless repairman 
working outside the space vehicle or 
space platform. 

To assist in its studies. Astronautics 
is using two platforms for providing a 
single-plane of reference. Both of these 
arc variations of air-supported vehicles. 
The larger platform, fitted with a seat, 
consists of a square base supported on 
three flat circular disks, through which 
air is blown, via a hose, at some 80 psi. 
to form an air bearing. There also are 
a pair of shoes utilizing the same sup- 
port principle, permitting independent 
foot movement. 



Designed for Use in Space 
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WHY FOUR ANTENNAS? Because the Advent communications satellite 
repeater will be tested in both high and low orbits, with each repeater 
receiving on one microwave frequency but re-transmitting on another. These 
specially polarized antennas, developed by Bendix, will withstand the 
extremes of launch acceleration, vibration, and temperature, as well as one 
year of continuous operation in orbit. Better scientists and engineers are 
invited to join the Bendix team. 

BENDIX SYSTEMS DIVISION 

ANN ARBOR. MICHIGAN 







CANNON PLUGS 


FOR ANY 


APPLICATION OR 


ENVIRONMENT 


Shock sVibration ■ Acceleration ■ Temperature ■ Altitudes Moisture 
s Miniaturization s For more than four decades — since the first Cannon 
Plug inaugurated a new method of electrical connection — Cannon has been 
solving critical plug problems for every conceivable industrial and military 
application. Cannon's research and development, manufacturing Know-how, 
and world-wide service is capable of meeting the problems of modern 
technology. Whenever a new design or modification is needed, Cannon 
provides the answer. Whatever your requirement in plugs ... for any envi- 
ronment or application ... you have assured reliability from the first in the 
field. Remember, consult Cannon for all of your plug requirements. If 
you don't already have a copy, write for CPG-4, "Cannon Plug Guide.” 


CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, Calif. 
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SEALED SWITCHES WITH EMPHASIS ON SIZE. Only 11/16" 
diameter— the new "402EN" Series allows tighter tolerances in space 
and weight. These switches are sealed against changes in atmospheric 
conditions, provide dependable switching in a temperature range of 
— 65°F. to +250°F. 

All of the switches in the “400" line offer compact, sealed limit 
switches for applications in aircraft, missiles, missile launchers, and 
in railway, marine and mobile equipment. The switching element is 
completely sealed within the small diameter housing, providing 
operating and mechanical protection against severe environmental 
conditions, vibration, and shock. They meet immersion test require- 
ments of MIL-E-5272A, Procedure I. The "400" line offers a choice 
of actuators and circuitry. Rotary actuators arc adjustable. 
micro switch manufactures a complete line of sealed switches. 
Consult the nearby micro switch branch office or write for the new 
Catalog 77— best way to be absolutely sure of precision and reliability. 

MICRO SWITCH . . . FREEPORT, ILLINOIS 
A division of Honeywell 

Honeywell 

MICRO SWITCH Precision Switches 



NASA Receives Signal 
Reflected From Venus 

Radio signals reflected from Venus 
have been received at National Aero- 
nautics and Space Administration's 
Goldstone Tracking Station, Calif, in 
the initial stage of a two-month ex- 
periment. 

NASA reports the signal took 6.5 
min. to make the 70 million mi. round 
trip Mar. 10, and it was the first signal 
to be bounced off Venus and received 
m a form immediately detectable with 
elaborate analysis and processing. 

The experiment is being conducted 
during the two-month period centered 
on Apr. II, when Venus and the earth 
are about 26.2 million mi. apart— the 
closest approach in the 10 month cycle. 
The project is being conducted to de- 



Four-Stage Rocket 

Thiokol model of proposed 4-stage rocket 
for manned space flight uses cluster of seven 

for bottom stage, cluster of three for second 
stage and liquid engines for upper stages. 
Vehicle is part of recommendation made to 

NASA. 


(ermine whether Venus spins on its axis 
and determine its rotation speed, find 
the orientation of the planet's spin axis, 
investigate the nature of the planet’s 
surface by studying its reflectivity and 
derive a more precise measure of the 
astronomical unit. 

NASA’s Jet Propulsion Laboratory is 
using two 85-ft. antennas at Goldstone, 
with the transmitting antenna located 
7 mi. from the receiving dish to avoid 
interference. 

On Mar. 10, Jet Propulsion Labora- 
tory sent a 2,588-mc.-per-second signal 
using about 10 kilowatts of power. The 
receiver used both a maser and a 
parametric amplifier. 


Martin’s Apollo Study 
Has 30 Subcontractors 

Washington— Martin Co. is being 
assisted by 50 firms in design studies for 
Project Apollo in vehicle propulsion, 
guidance, recovery, tracking and en- 
vironmental control. 

Martin. General Electric and Con- 
vair are conducting individual feasibility 
studies of the National Aeronautics and 
Space Administration's three-man 
spacecraft, and Martin said more than 
500 companies volunteered their sen- 
ices “free of obligation” to take part in 
the study. 



A 

REPUTATION 
BUILT ON 
RELIABILITY 

Electronic components 
by Lavelle will meet 
your most exacting 
performance standards 
and specifications. 
Men, methods and 



it so for more than two 
decades. Lavelle's rep- 

sheet metal fabrication 
is built on reliability . . . 
and experience . . . and 
quality workmanship. 



Equipment Air Cooler 



Radar Reflector 



WRITE FOR BROCHURE DETAILING COMPLETE LAVELLE SERVICES 
ENGINEERING • PRODUCTION PLANNING • SHEET METAL FORMING 
WELDING • MACHINE SHOP • METAL FINISHING • QUALITY CONTROL 

LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N.J. 


AVIATION WEEK, April 17, 1961 



Insulation News from Johns-Manville 


Min-K soars 
through space 
-and back! 


J-M INSULATION. WITH k 
LOWER THAN THE MOLECULAR 
CONDUCTION OF AIR, SHIELDS 
AGAINST EXTREMES OF 
HEAT AND COLD 

As the Mercury Space Craft is launched, orbits and 
is recovered, exterior temperatures range from 
around -100F to plus 1G00F. Yet, only inches 
away, inside the space vehicle, temperatures never 
fall below or exceed comfort and health levels. The 
reason? Two Johns-Manville insulations, selected 
by McDonnell Aircraft Corporation and the NASA, 
are doing their job to perfection. They are the only 
thermal insulations used in the space craft. 

One of these is Min-K, the super insulation for 
critical areas. This unique material exhibits a 
marked reduction of thermal conductivity as at- 
mospheric pressure decreases. Min-K also pos- 
sesses a thermal diffusivity lower than ordinary 
materials which weigh five times as much. Thus, 
it is possible to control thermal transients at a 
fraction of such weights. 

For other sections of the Space Craft, where 
controlled heat flow was necessary, J-M Thermoflex 
RF Felt was used. Together, the Johns-Manville 
insulations make up a team that helps solve the 
space travel problem. 

Solving insulation problems is a Johns-Manville 
specialty. For assistance on your problems, details 
on Min-K and other J-M aviation insulations, write 
J. B. Jobe, Vice-President, Johns-Manville, Box 
14, New York 16, N. Y. In Canada : Port Credit, 
Ontario. Cable address : Johnmanvil. 


Johns-Manville 


!! 




Aerobee Package Checked Out in B-57 Air-Drop 
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irologie.il rockets are lined up (left) after checkout, 
n electric arc light. Checkout of the assembled 1 
firing (right). Here chief engineer V. Kozlov of 


formed with 
and bases fo 


Soviet Meteorologists Strive 

Russian meteorological network, operating on a wide basis 
within the USSR land mass and out to Arctic and other 
strategic waters, bases a large amount of its theoretical work 
on upper-atmosphere soundings With rockets. One standard 
instrumentation installation— a nose boom for a small rocket 
—is detailed in these new pictures from Soviet sources. 
Externally similar to the boom shown earlier by the Russians 
at the Brussels World's Fair (AW Apr. 28. 1958, p. 30). 
this unit features wire resistance thermometers strung be- 
tween two spiked collars on the probe, and a bolometer, 
mounted in a slotted section, for measuring solar radiation. 
Russian meteorologists have succeeded in clearing fog 
from airports as part of on over-all program of weather 
control, say official Soviet sources. Fog-clcarancc and cloud- 
removal by forcing rain to fall arc two specific results claimed 

Portion of the rocket transmitter, mounted in the base of the nose cone (above), shows no use of miniaturized components, sophisti- 
cated production or assembly techniques. Rocket carrier is recoverable when firings are over land. Sounding rocket is swung into place 
for launching on board Russian ship (bottom photo). Note truss-work launcher with one side of framework open to receive rocket. 




Triple array of telemetry antennas is used by Central Aero- 
logical Observatory to track npper-altitude flights presumably 
made by standard sounding rockets or balloons. 


for Wider Weather Control 

to have their origins in a country-wide program of simul- 
taneous meteorological observations four times per day. 
Airplanes, sounding rockets, manned and unmanned balloons 
are used by Russian scientists in a weather network aimed 
at better local forecasting in conjunction with broad cover- 
age of the entire country. Data gathered is sent to the 
Central Acrologieal Laboratory of the Central Headquarters 
of the Hydrometeorological Service of the USSR in Moscow' 
for study of the theoretical processes in the atmosphere. 
The sources cite no further details or proofs of the claims. 



Pressure-chamber test subject is Russian engineer A. Kule- 
shov. shown here checking his pressure suit under the 
direction of Dr. N. Pisarenko of the Central Aerological 
Observatory. Kuleshov's suit hints at high-altitude use in 
stratospheric balloon gondolas, a possibility reinforced by 
tlic Russian use of “aeronaut"— the old term for a free- 
balloonist— to describe another technician similarly dressed. 



Manned free balloons are used by the Russians for what they term “sub- 
stratospheric" flights. Show'n here is pilot I. Shagin. of Moscow's Central 
Aerological Observatory, in simple flying suit and oxygen system. 



Two-man crew of an 11-28 Beagle bomber, modified to take high-altitude 
weather data, wear flying jackets and soft helmets. Markings on plane 
identify the operator as Aeroflot. Meteorological flights are one part of 
that airline’s mission. Sounding rocket (below! roars off a short tower 
launcher on the starboard side of this Russian research ship. 





PRODUCING ALL-INERTIAL GUIDANCE FOR ATLAS 


Many successful full-range test flights have proved the reliability 
and accuracy of the Arma inertial guidance system now in full 
production. Other advantages-salvo firing, immunity to jamming, 
low cost, a minimum of ground support equipment— are inherent 
in inertial guidance. Currently at Arma, company-funded re- 
search programs are studying smaller, super-sensitive devices 
for navigation and satellite instrumentation. 

ARMA, Garden City, New York, a division of American Bosch 
Arma Corporation ... the future is our business. 
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Soviet Space Rise Keyed to Management 


Los Angeles— Russian successes in 
space exploration have not been 
achieved by fundamentally now admini- 
strative and operating methods. Leon 
Trilling, associate professor of aero- 
nautics and astronautics at Massachu- 
setts Institute of Technology, told an 
audience of industry technologists at a 
symposium here. 

' Trilling (AW Aug. 20, 1956. p. 50) 
listed five operational principles on 
which Soviet administration of research 
and development are based, and some 
industry officials attending the Insti- 
tute of Aeronautical Sciences sym- 
posium on Soviet progress in aerospace 
sciences were quick to argue that these 
principles would be desirable in U. S. 
research and development programs. 

The five principles cited by Trilling 

• “Strict priorities insure the allocation 
of resources first to those tasks which 
party and national leadership deem 
most important. Policy-makers arc tech- 
nically literate and alert to the potential 
of applied science. The scientific com- 
munity offers advice only on how things 
can be done, never on which things 
should be done. Like ballet dancers and 
piano virtuosos, they are valuable, well- 
kept tools rather than decision-makers. 

• “Research, development and produc- 
tion are rather completely separated in 
Soviet industry. Scientists are generally 
trained at universities, research engi- 
neers and designers at leading engineer- 
ing institutes, and engineers at the 
remaining engineering institutes. This 
peaking order was originally the result 
of the need to concentrate scarce teach- 
ing and design talent in central loca- 
tions Having been set it tends to 
perpetuate itself. 

• "Soviets strictly abide by the princi- 

lieritagc of the discipline of under- 
ground revolutionary groups and of the 
industrialization drive in the 1930s. 
when factors' managers could seldom 
hold their jots for more than three years 
before being deposed. It is less intense 
now but it is still a method of selecting 
the ablest managers and putting them to 
work on priority jobs. 

• "Soviets rely on special task forces 
comparable to the U. S. Manhattan 
project to carry out specific jobs. This 
method is the corollary of the principle 
of single responsibility'. The man as- 
signed to a task puts together a team 
to help him. Since research and devel- 
opment are treated as an instrument of 
national policy, its objectives are specific 
and concrete. 

• “Characteristic feature of Soviet re- 
search and development administration 
i» the “multiple-hat” system which as- 


signs concurrent administrative responsi- 
bilities to each leading scientist and so 
concentrates the management of large 
segments of the total effort in small, 
tightly-knit groups. This approach has 
been used occasionally in the United 
States, as when Adm, Hyman Rickover 
held positions in the Atomic Energy 
Commission and the Navy simultane- 
ously to develop the nuclear subma- 

Trilling pointed out that figures for 
the year 1959 show that Russia invested 
3.5 % of its gross national product in 
research and development compared 
with 2.9% for the United States. He 
said the difference cannot be prosed to 
be significant because of the variety of 
ruble-dollar exchange rates in use and 
the fact that all the rates s.irs according 
to the commodity being discussed. He 
said the similarity of the figures shows 
that the nature of a modern industrial 
society sets the economic patterns in the 
cold war regardless of social system. 

Discussing informal methods of deci- 
sion-making and communication in 
Soviet air research. Trilling noted that 
the august Academy of Sciences of the 
USSR “includes in its membership not 
only scholars, but also engineers and 
military officers with technical back- 
ground. It is interesting that the role 
and number of the latter has increased 
markedly in the last 1 0 years. There art- 
now 20 technical officers of flag or 
general rank among the 31 academicians 
m the Department of Technical Sci- 
ences. This reflects the fact that the 
Academy is responsible for setting na- 
tional goals and coordinating all re- 
search and development activity as well 
as for performing research in its own 
laboratories. Altogether, it directly con- 
trols 12% of the research and develop- 
ment budget. 

Soviet Academy 

The Zhukovskii Military Air Engi- 
neering Academy plays a triple role. 
It trains officers for the technical 
branch of the Soviet air force, prepares 
promising field officers for high com- 
mand and militarizes the viewpoint of 
designers. "Tire 10 ranking generals 
of the Soviet air force, at the present 

Academy when they held the rank of 
major or colonel and were of age 33-37. 
Most top Soviet designers including 
Yakovlev. Mikoyan. Gurevich and Ilyu- 
shin are graduates of it. The Zhukov- 
skii Air Academy school-badge, there- 
fore. singles out and unites the entire 
policy-making community of the Soviet 
air development program." 

Regarding the distribution of Soviet 
effort. Trilling said, "they stress basic 


and applied research, design small num- 
bers of prototypes, but require verv 
large operating forces. The relative 
youth and initial under-development of 
their industrial society forced this pat- 
tern upon them as most likely to op- 
timize the performance of some key 
hardware with little consideration of 
production cost. This Soviet concen- 
tration of effort on a somewhat higher 
plane of abstraction than the U. S. con- 
centration of effort is made easier by 
the lack of competition in the design 
ol hardware. Since the new practical 
knowledge produced by applied re- 
search is the stuff from which new 
products are made, insistence on ap- 
plied research is another facet of the 
Soviet policy of priority on producer 

As the skill level of the working 
force and the sophistication of their 
tooling increase, the Soviets may be 
expected to strike out on their own 
more often to find new solutions for 
old engineering problems. 

Trilling said that the Russian scien- 
tific work which is best known in this 
country is theoretical in nature because 
the Soviets are less willing to publish 
experimental results. Theoretical stud- 
ies also seem to be the area in which 
Soviet scientists are most able. There 
has been some evidence of fundamental 
errors in their experimental • projects. 
Soviet scholars have a long and dis- 
tinguished tradition in the application 
of mathematical techniques. Trilling 
emphasized that “the hardware already 
displayed should dispel the notion that 
Russians do not have the gift to make 
things work.” 

F. J. Kriegcr of Rand Corp. deliv- 
ered a resume of Soviet space experi- 

Kricgcr listed three explanations for 
the loss of radio contact with the Soviet 
Venus probe on Feb. 27 that have ap- 
peared in Russian publications: 

• "Charged particles emitted by the 
sun might act as an impenetrable screen 
between the earth and the probe. 

• “Signals from the probe might have 
been too weak to penetrate to the 
earth. 

• “Meteors might have caused some 
damage to the interplanetary stations.” 

Kriegcr pointed out that communica- 
tions and telemetry with their space 
vehicles appears to be the weak point 
in the Soviet program. Failure of com- 
munications or the loss of a telemetry 
signal has terminated more tests than 
vehicle failure. 

Kriegcr said "the accuracy of the 
Soviet guidance system is evident at 
each step of the program, particularly 
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J A MOLDING 
J COMPOUND 
■ WITH 65,000 
1 FLEXURAL 
■STRENGTH! 


"SCOTCHPLY" Reinforced Molding Compound Type 1100 opens up new possibili- 
ties in critical design areas. This new epoxy-fiberglass compound combines out- 
standing uniformity and high strength far in excess of other molding compounds. 

This is why Design Engineers at Detroit Arsenal selected "SCOTCHPLY'' Type 
1100 as a test material for their swimming test rig wheels. This application 
demands a lightweight, corrosion resistant material to meet stringent 
stren 8fo an(l durability tests. For example: Bureau of Standards 
[ rim test requires 100,000 revolutions for a steel rim; "SCOTCHPLY” 

Type 1100 rims exceeded this requirement by 4,350,000 revolutions. 

The outstanding performance of Type 1100 is due primarily to an exclusive 3M 
manufacturing process which produces a uniformity of coating previously not 
obtainable. This results in a uniform flow in the molding process and a precise 
uniformity of glass-resin distribution in the finished part. 

For information on "SCOTCHPLY” Molding Compound Type 1100, write: 
Reinforced Plastic Division, 3M Co., DepL XAE-41, 900 Bush Ave., St. Paul 6, Minn. 



| / SCOTCHPLY, 

BRAND REINFORCED PLASTIC 


M’“ 


J FflCTUR ING COMPANY 


niks V, IX and X canine capsules and 
[lie launching of the Sputnik VIII 
Venus probe. The feat of landing a 
capsule allegedly within 10 km. of a pre- 
determined point shows not only a high 
degree of technical skill but also consid- 
erable confidence. The Soviets osten- 
sibly have sufficient thrust to boost aloft 
an inertial guidance system, whatever its 
mass, which permits them to guide their 
satellite precisely into the predeter- 
mined orbit. Knowing the elements of 
this orbit, they can predict the satellite’s 
position at any moment, kick it out of 
orbit with a retrorocket, and land it 
with great accuracy, using vehicle aero- 
dynamics and recovery parachutes in 
sequence. 

"The Soviets have also demonstrated 
a more subtle ability. This is their 
apparent superiority in complex auto- 
matic control systems. The tendency to 
over-engineer a system and the conse- 
quent increase in its unreliability have 
plagued and embarrassed U. S. rocket 
experts again and again. The Soviets, 
on the other hand, by stressing funda- 
mental principles and simplicity in de- 
sign. have apparently developed the 
faculty for making proper executive de- 
cisions in the manufacture and use of 
computer-based control systems and de- 
termining which of several automatic 
control concepts is the best. It is safe 
to say that tbev are transforming this 
superior flexibility and capabilitv in 
rocket technology into a correspond- 
ingly greater lead in the exploration of 
outer space and its many implications.” 
Systematic Schedule 

Kricgcr noted that the systematic 
plan of Soviet space exploration out- 
lined in part by Prof. G. V. Petrovich in 
March, 1959. is essentially the same as 
that suggested by K. E. Tsiolkovskv at 
the turn of the century. The plan con- 
sists of three phases to be pursued simul- 
taneously. 

The first phase would have the 
primary purpose of establishing earth 
satellites in near-polar orbits to put the 
entire earth under constant surveillance. 
The second is the exploration of the 
moon. This program has been progress- 
ing on schedule. 

In manned exploration of the moon, 
the Soviets propose to send two rockets 
as a precautionary measure and to ensure 

The crews could be of mutual as- 
sistance to each other in exploring the 
surface of the moon and in preparing 
for the return trip. In an emergency 
the two crews could return together in 

The third phase of the Russian space 
exploration program is the investigation 
of the planets and was opened by the 
recent Venus probe and the earlier 
artificial satellites of the sun. 



THIS IS 
THE 

“FIRST TEAM” 

in aerial target scoring systems 

This team of weapons training specialists, which provided the military air services 
of the United States and Canada with the only operationally proven scoring device 
for air-to-air ballistic rockets, has now developed the first passive miss-distance- 
indicating system that meets the following requirements : 

• Scores irrespective of missile size and velocity 

• Requires no modification of weapons 

• Is accurate within 10% 

• Gives visual display of miss-distances while providing self- 
telemetered data to participants for direct read-out or recording 

• Provides omnidirectional sensitivity 

• Is ultra lightweight (less than 18 pounds) 

• Imposes no speed limitations on target 

This is another breakthrough from Del Mar, where the defense of the free world 
is our business. 

For more information on Del Mar's systems capability, write Dept. AW -HASS. 


INTERNATIONAL AIRPORT LOS ANGELES 45, CALIF. 
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2N1069.70 

2N1487,8,9,90 


40 Watts 


2N1050 

2N1049 

2N1048 

2N1047 


1 5 Watts 


2N1486 

2N1485 

2N1484 

2N1483 


THE COM PLETE LINE 
OF INTERMEDIATE AND HIGH 
POWER SILICON 

TRANSISTORS 


Silicon Transistor Corporation also manufactures a Complete Line 
of Silicon Glass Diodes including JAN Types 1N457, 1N458, 1N459 
and Sig. C. Types 1N643, 1N658, 1N661 & 1N663. 


FOR IMMEDIATE DELIVERY. CONTACT THESE STC AUTHORIZED DISTRIBUTORS: Ala: MG Electrical 




Missile Defense Dominates PMR Efforts 


By Russell Hawkes 

Kwajalein— Programs to develop a 
workable defense against ballistic mis- 
siles and boost-glide vehicles are rapidly 
coming to dominate all other efforts in 
the Pacific Missile Range and the focal 
point of these efforts is Kwajalein Atoll, 
4,500 mi. west of Pacific Missile Range 
headquarters at Pt. Mugu, Calif. 

Two kev programs are the develop- 
ment of the Western Elcctric-Douglas 
Nike Zeus anti-ICBM by Army Rocket 
and Guided Missile Agency and Project 
PRESS (Pacific Range Electromagnetic 
Signature Studies) to be conducted by 
the Lincoln Laboratory of Massachu- 
setts for Advanced Research Projects 

The two programs are verv closely 
related because Project PRESS was 
instituted to find the means of dis- 
tinguishing between real and decoy 
warheads and may provide great bene- 
fits in the design of the discrimination 
radar which is the least advanced part 
of the Zeus system. 

Midas System 

Another major ballistic missile de- 
fense program on the range is Midas 
(Missile Defense Alarm System), part 
of USAF's continuing WS-117L scries, 
which also includes Samos and Dis- 
coverer satellite systems. Most of the 
effort in the USAF program is concen- 
trated farther up-range in Hawaii and 
on the mainland. 


Other important programs using Pa- 
cific Missile Range or scheduled to use 
it include: 

• Caleb air-launched satellite. 

• Dyna-Soar orbital glider. 

• Phoenix economical large booster 
program. 

• Tepee missile detection svstem. 

• Minuteman ICBM. 

• Transit navigation satellite tracking 
and telemetry. 

• Mercury manned orbital flight track- 
ing. tclemetrv and contingency recovery. 

• Tiros weather satellite telemetry rcad- 

• Automatic tactical data system, an 
airborne anti-submarine warfare combat 
information center to be used in the 
Lockheed P5V. 

• Pershing selective combat range artil- 
lery missile. 

• Sergeant mobile artillery missile. 

• Hydra water-launched space vehicle 
booster study. 

• Space experiments using Scout low- 
cost booster system. 

• Ballistic missile crew training launches 
for Strategic Air Command. 

• Electronic countermeasure surveil- 
lance missile study. 

Since the Russians have begun 
launching missiles into the Pacific 
Ocean, Pacific Missile Range opera- 
tions have taken on an aspect not pres- 
ent at Atlantic Missile Range and 
White Sands Missile Range. N. M. 
The Russian firings have increased the 
significance of the anti-ICBM facilities 


downrange and have increased the am- 
biguity of the already ambiguous chain 
of command that characterizes the 
three national missile ranges. Radars 
and missile impact locator systems oper- 
ated by Pacific Missile Range, and 
equipment assigned to specific projects, 
funnel information on Russian firings 
through the military chain of command 
for operational purposes as well as 
through the management hierarchy for 
system development purposes. 

Russian Factor 

To save money, the Zeus acquisition 
radar on Kwajalein will be only par- 
tially completed to look northeast 
toward target missiles coming from the 
United States. However, an engineer 
on the project assured Aviation Week 
that the Kwajalein Zeus acquisition 
radar would be able to look northwest 
with enough efficiency to detect incom- 
ing Russian missiles. 

More significant is the fact that the 
84-ft. dish-type TRADEX antenna in 
Project PRESS on Roi-Namur will be 
able to look toward the Russian war- 
heads almost as easily as it does toward 
U.S. ones, though a dead zone affect- 
ing low-elevation radar returns lies to 
the west and extends slightly into the 
northwest quadrant. The opportunity 
to develop methods of identifying Rus- 
sian warheads by studying actual Rus- 
sian warheads is obviously too good to 

Flexibility and mobility are prime 



FOUR of the five ranges that make np the Pacific Missile Range arc shown-thc 1RBM. ICBM, anti-ICBM and polar orbit ranges. Also 
shown is equatorial orbit range on Manns Island which PMR wants to establish. Not shown is Sea Test Range near California. 
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PRECISION NAVIGATION today is far from the art as it was practiced even 100 years ago. The first 
charts were crude diagrams with no reference to the earth. The first magnetic compass, developed perhaps 
over a thousand years ago, was made from a needle thrust through a straw and floated in water. These 
ancient methods have since evolved to celestial navigation and now inertial navigation systems that can 
determine a ship’s position within a few feet of its actual location on the earth’s surface. Nortronics — Pre- 
cision Products, in developing the primary sensors in these advanced inertial navigation and stabilization 
devices, has contributed not only to the basic art but to setting standards of performance as well. Nortronics 
has unique career opportunities for scientists and engineers in advanced design, production and application 
of inertial gyros and devices. 


n Nortronics gyros. 


NORTRONICS 

A Division of 

NORTHROP CORPORATION 
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requisites in Pacific Missile Range in- 
stallations. according to Rear Adm. 
Jack P. Monroe. Pacific Missile Range 
commander. The operating philosophy 
of the range is to use instrumented 
ships, aircraft and minimum cost in- 
stallations on the many islands of the 
Pacific Ocean. This practice enables 
instrumentation to be shifted quickly 
from one program to another and new 
programs can be accepted on short 
notice and conducted with minimum 

Massive deep space probe telemetry 
receivers and other equipment requir- 
ing exceptional accuracy or very large 
size must be permanently installed. 
Whenever possible, however, the range 
makes a practice of using can-mounted 
equipment. Thus, when the cancel- 
lation of the Regulus II program closed 
the Chance Vought-operatcd PMR In- 
land Range to Dugway, Utah, the range 
instrumentation was moved to Hawaii 
to support other programs. Much of 
it is now located at the Kokcc Park and 
Barking Sands facilities on the island 
of Kauai where it will be used in Na- 
tional Aeronautics and Space Admin- 
istration's Project Mercury launches. 

Instrumentation vans have even been 
placed aboard tracking and telemetry 
ships in preference to more conven- 
tional shipboard instrumentation in- 
stallations. Adm. Monroe reports that 
the performance of these installations 
has been satisfactory and the economies 
have been Considerable. 

PMR Subdivisions 

Range officers say Pacific Missile 
Range is actually five ranges: 

• Sea Test Range is a strip of water 
off the central California coast which 
is used to test relatively small undcr- 

• Intermediate range ballistic missile 
range extends from Vandenberg APB. 
Calif., to an impact area midway be- 
tween the West Coast and Hawaii. 
Little downrange instrumentation is 
used aside from the missile impact 
locator systems stations and shipboard 
impact locator stations. Vandenberg 
is an independent user of the range 
and not a Pacific Missile Range facility. 

• Intercontinental ballistic missile 
range extends from Vandenberg and 
Naval Missile Facility. Pt. Argucllo, 
to impact areas in the Marshall Islands. 

• Anti-ICBM range consists of the fa- 
cilities and fallout areas of the Zeus 
and PRESS projects on Kwajalcin 
Atoll. 

• Polar orbit range is a line straight 
south from Vandenberg and Argucllo. 
Such instrumentation as is needed in 
the launch phase can be land-based no 
farther south than San Nicolas Island. 
Beyond that. Pacific Missile Range 


must depend on shipboard instrumcn- j] 
tation. With the completion of three E 
ship conversions now under way, I 

Pacific Missile Range will have seven E 
instrumentation and re-entry capsule I 

sionallv enlist the aid of fleet units. | I 
Land installations under the com- i h 
mand of Pacific Missile Range are: 

• Kwajalcin Atoll. Marshall Islands. 

• Naval Missile and Astronautics j 

Center, Point Mugu. Calif. 

• Naval Missile Facility, Pt. Argucllo. !, 
Calif. 

• San Nicolas Island, Calif. 

• Small coastal stations at Point Sur, ! 
Point Pillar. San Clemente Island. I 
Anacapa Island, Santa Cruz Island. I 
Santa Rosa Island and San Miguel I 
Island. 

• Pacific Missile Range communica- 5 
tions and missile impact locator svs- I 
terns net center at Marine Corps Air I 
Station, Kaneohe. Oahu. Hawaii. 

• Kokee Park. Kauai. Hawaii. 

• Barking Sands. Kauai. Hawaii. 

• South Point. Hawaii. 

• Tern Island, Hawaii. 

• Eniwctok Atoll, .Marshall Islands. 

• Wake Island. 

• Midway Island. 

• Canton Island. 

Pt. Mugu will be the first Pacific I 
Missile Range station to become active 0 
in the Nike Zeus program this fall I 
when missiles will be launched from R 
there to test the command guidance B 
system, the control system, and the 
solid propellant jct-hcad which acts as I 

final stage propulsion and jet reaction I 

control unit. However, by March. I 

1962. the project will have moved to I 

Kwajalcin for the climatic tests of the I 

whole system against realistically war- I 

like problems. The only element of I 

the system which will not be ready for I 

the first tests will be the discrimination | 

radar which is supposed to distinguish I 

Total Development Cost 

Counting the expected Fiscal 1962 I 

funding, the total development cost I 

for the Nike Zeus system would have I 

exceeded a billion dollars. Counting I 

only present funding, it has reached I 

S750 million. Of this, $75 million I 

will have been spent upon the Kwaja- I 

Icin base. Construction work on the I 

base is already 807f complete and the I 

installation and checkout of some of I 

the technical components of the system I 

Meanwhile, components of the svs- I 

tern are being tested at three other lo- I 

cations. Prototypes of the Zeus ac- I 

quisition radar, missile track radar, | I 
target track radar and target intercept I 
computer have been undergoing tests I 
at White Sands Missile Range since I 
last July. The first two stages of the £ 



New 

equipment 

without 

capital 

outlay 

...from Ampex 

Ampex data recorders on the 
newly announced lease pro- 
gram can help you in Iwo ways. 
Leasing lets you pay for Ihe 
use of your data recorder only 
as you need it. 

Through installment purchas- 
es. you are investing in your 
Ampex data recorder while it 
works for you. 

Either way, pressure on your 
working capital is reduced to 
the minimum. Complete pro- 
gram details and equipment 
specifications from: 
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SHILLELAGH 

U. S. Army Missile System 


The United States Army SHILLELAGH surface-to-surface guided 
missile -like its Irish namesake -will be simple, reliable . . . lethal. 
Against enemy targets-moving or stationary-SHILLELAGH's accu- 
racy and firepower will provide the U.S. Army a devastating new 
weapon that kills with a first-round probability approaching unity 
...and at ranges never achieved in antitank warfare. SHILLELAGH 
is now under development at Aeronutronic, prime contractor on 
this advanced weapon system. 


aeronutronic oivision 5. ^rd^to^&oin/ump-. 


DEFENSE PRODUCTS GROUP 



SHILLELAGH is one of many advanced programs currently under development at Acronutronic’s 
new. million-square-foot Engineering & Research Center at Newport Beach in Southern California. 


Write /or iu/ormation nhout Aeromttronic's 
capabilities and career opportunities now 
open [or engineers and scientists. 




missile have been fired there in propul- 
sion tests since August, 1959. The 
limited size of the White Sands range 
prohibits the three-stage tests planned 
at Pt. Mtiau. A target track radar has 
been installed at Ascension Island in 
the Atlantic Missile Range and is track- 
ing missiles from Cape Canaveral to 
get data which will be the basis of any 
final modifications of the target track 
radar to be installed at Kvva)alcm. 

I’hc climax of the system test phase 
is to be the launch of Zeus missiles 
from silo-tvpc launch cells on the west- 
ern tip of Kwajalcin Island at the south- 
ern end of Kwajalcin Atoll against 
USAF-Convair Atlas ICBMs 'Hie 
launch cells arc being built above 
ground to conserve monev but opera- 
tional cells would be underground. 
Army has purchased IS Atlases which 
will be launched toward the Marshall 
Islands from Vandenbcrg AFB bv 
USAF crews. 

Realistic Testing 

To make the test as realistic as pos- 
sible, USAF has been instructed by 
Defense Department to use every decoy 
and electronic countermeasure it can 
devise in time for the tests. Zeus team 
members arc to receive no warning of 
the launch times and targets assigned 
to the Atlas missiles. The Zeus sys- 
tem must detect and intercept auto- 
matically. Army personnel are begin- 
ning to think of the tests as showdown 
contests between the two missile sys- 
tems. Pacific Missile Range officials 
sav that no more realistic tests could 


be staged short of actual war. In the 
Zcus-Atlas contests, the Pacific Missile 
Range staff will have to carry out its 
responsibilities for scheduling, fre- 
quency interference control and range 
safety without alerting the Zeus staff 
at Kwajalcin. 

Range Safety 

The range safety problems posed by 
the Nike Zeus system tests appear to 
be the most severe yet encountered 
in missile technology. Three circum- 
stances make the safety problem com- 

• Incoming Atlas missiles must be 
targeted to land somewhere in the 
general vicinity of the inhabited Mar- 
shall Islands. 

o Two long-range, high-speed missiles 
will be in the area at once. 

• Community of Marshallese natives 
is located only three miles to the north 
of the Zeus launch cells on the island 
of Ebeye. 

• Unprecedented acceleration of the 
Zeus missile combined with a fully 
automatic in-silo launch will make it 
much more difficult to see the con- 
dition of the missile, achieve an impact 
prediction and act upon it before a 
hazard is fully developed. The 22,000- 
lb. initial weight of Zeus and the 450,- 
000-lb. thrust of its booster gives the 
missile an initial thrust-to-weight ratio 
of more than 20 and an initial accelera- 
tion of slightlv less than 20g. The ac- 
celeration wiil rise rapidly to even 
higher values as propellant burns out 
of the booster motor. By comparison. 


the initial acceleration for liquid pro- 
pellant ballistic missiles is typically 
about 0.4g. 

The fast acceleration of the missile 
has necessitated that the launch cells 
be designed with a five-degree cant to 
the south so the missile or its frag- 
ments will not fall back into the 
launch area if a catastrophe occurs 
immediately after lift-off. 

Because the Atlas will be coming 
from the northeast, the southward cant 
of the launch cell gives the Zeus an 
over-the-shouldcr trajectory which will 
take it clear of F.beyc. Atlas has range 
to spare for the Zeus target mission, so 
the intercept point can be offset far 
enough to improve that clearance. 
Target Hazards 

Any hazard created by the Atlas 
target can be handled from the Cali- 
fornia end of the trajectory without 
adding to the burden of the safety 
officer downrange. The ability to pre- 
dict Atlas impact points with good ac- 
curacy is well established. Miss-dis- 
tance indicators in the two missiles will 
determine whether Atlas or Zeus wins 
the contest. 

Preliminary Zeus system tests will 
see the anti-ICBM launched against 
three-stage, solid propellant Speedball 
target rockets launched from Roi- 
Namur Island at the opposite end of 
Kwajalcin Atoll. Speedball is an off- 
the-shelf system. It reaches a max- 
imum velocity of about 8,000 fps. and 
is capable of an altitude of about 180 
mi. on a flight 40 mi. down range. 



MAP shows Pacific Missile Range’s Naval Missile Center. Pt. Mugu. Calif., launch operations and 
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A fully operational Nike Zeus sys- 
tem is likely to consist of a defense 
center serving a variable number of 
batteries. The defense center would 
be little more than the Zeus acquisi- 
tion radar and its necessary computers 
in the Zeus acquisition radar receiver 
building. The acquisition radar will 
assign targets to the various batteries 
and will feed look angles to the battery 
target track radar (TTR) sets. On the 
basis of the TTR data, the target inter- 
cept computer in the battery control 
building will launch a missile and use 
the command guidance system to steer 
it toward its target. 

The entire functioning of the sys- 
tem will be automatic. Anny Rocket 
and Guided Missile Agency officers say 
human intervention is possible but is 
not encouraged. If the Zeus system 
reaches operational status in its present 
form, it will probably be the first time 
that nuclear warheads ever have been 
placed so completely at the disposal 
of an unmanned electronic system. 

The maximum firing rate of a bat- 
tery probably will be set by the number 
of target track radar sets assigned 
since a TTR is a narrow-beam radar 
that can handle only one target at a 
time. As the mission time will be 
short, it is probable that each TTR 
will be expected to handle a number 
of missions in succession and the num- 
ber of sets assigned to each battery 
will be smaller than the number of 
missiles assigned. In the S75-million 
system test facility on Kwajalcin, four 
launch cells and one target track radar 


are under Construction and a second 
TTR is planned for the future. 

The prime contractor for construc- 
tion on Kwajalcin is a joint venture 
known as Pacific-Martin-Zachry. At 
present, construction contracts total 
S52 million on Kwajalcin Island and 
are expected to reach a total of S40 
million. The rate of progress on con- 
struction work is indicated by a S1.25 
million per month rate of contractor 
payments in the first 17 months after 
the start of work in August, 1959. On 
Roi-Namur the value of construction 
will approximate $25 million. 
Acquisition Radar 

The dominant visible feature on 
Kwajalcin is the Zeus acquisition radar 
with its huge separate transmitter and 
receiver antennas which rotate svn- 
clironouslv. 

Zeus program officials claim the ac- 
quisition radar is the most powerful 
radar ever built. The transmitter an- 
tenna is in the form of a horizontal 
triangle and is SO ft. long on a side. 
In an operational battery the trans- 
mitter building would be surrounded 
by a curved 65-ft.-high beam-shaping 
fence with a radius of about 550 ft. 
The mesh fence would also provide 
some protection against the biological 
effects of the powerful radio frequency 
emissions from the antenna. Zeus 
program engineers calculate that the 
emissions from the acquisition radar 
transmitter could be dangerous to a 
distance of about 550 ft. 

Access to the transmitter building is 


through a 290-ft.-long corrugated iron 
shielding tunnel that passes through 
the bcam-sha|>ing fence. The tunnel 
is also used as a shielded cableway in 
which electrical circuitry will not pick 
up the powerful transmitter signal. The 
transmitter building itself is clad with 
Terne metal (steel coated with a tin- 
lead alloy) to prevent the transmitted 
signal from being fed back into the 
transmitter circuitry. The IS klystron 
tubes used in the transmitter each 
weigh 1.100 lb. and must be shielded 
in lead to prevent them from emitting 
X-rays inside the building. 

The acquisition radar transmitter an- 
tenna drive motor is slaved to the re- 
ceiver antenna and both normally ro- 

Thc transmitter signal is emitted 
inward from a feed in the center of 
each side of the triangular antenna, re- 
flected from a parabolic "pillbox” and 
passed through the 80-ft.-long polar- 
izer-window. The polarizer-window is 
a laminated glass honeycomb surface 
with a copper polarizing grid embedded 
in it. It is covered with an inflatable 
rubberized de-icer boot for use in arctic 
locations. 

Luneberg Lens 

The Zeus acquisition radar re- 
ceiver antenna is made of a rotating 
hemispherical Luneberg lens almost 
100 ft. in diameter with three 5-ft. 
wide arrays or towers of horn-type re- 
ceiver antennas. The three horn towers 
are 120 deg. apart and each consists 
of about 50 banks of receiver horns 



LUNEBERG LENS of the Zens acquisition radar receiver antenna is jirotceted by a geodesic dome-shaped tent during assembly. The struc- 
ture partially surrounding it is the ground plane or reflecting plane which reflects radar returns upward into the hemispherical lens. In 
an operational acquisition radar the ground plane would complctclv surround the antenna and cover the receiver building at right. The 
tanks in the background store trap|>cd rain water. The only other sources of fresh water on Kwajalcin arc sea water distillation plants. 
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A miniaturized gyroscope of unprecedented accuracy 
and stability is now in production for supersonic air- 
craft, guided missile and space vehicle applications. 
Weighing less than a pound and under three inches in 
length, the new SYG-1000 exhibits superior perform- 
ance characteristics and is virtually immune to tem- 
perature and other demanding environmental extremes. 

Simplicity of design, advanced flotation techniques 
and extreme stability of float assembly give this inertial 
guidance component the highest order of reliability 
and performance repeatability on a day-to-day, week- 
to-week, month-to-month basis. 

The SYG-1000 is available now to advance the per- 
formance parameters of your current or future pro- 
grams. Write for technical data and specifications. 


ARMAMENT DIVISION, SPERRY GYROSCOPE COMPANY • DIVISION OF SPERRY , 


CORPORATION, GREAT 


reaching up along the curved surface 
from the base of the hemisphere al- 

The Luneberg lens will focus the 
radar return upon one bank of horns. 
Which bank will depend on the an- 
gular elevation of the source of the 
return. The signal probably will be 
received by several horns at once with 
a variation of signal strength which 
will enable computers to give target 
track radar sets a quite precise look- 

A classic Luneberg lens is a full 
sphere. The Zeus acquisition radar 
receiver lens can be a hemisphere be- 
cause the radar’s targets will be above 
the horizon. A two-acre horizontal 
reflecting plane around the receiver re- 
flects incoming radar returns upward 
into the hemispherical lens. The lens 
itself is built up of 34,48-4 "media 
blocks” of foamed plastic loaded with 
metal filaments to control their di- 
electric constant and thereby give the 
desired refraction of the radar fre- 
quency. 

When the media blocks have been 
stacked into a completed lens, a nylon 



PENCIL-BEAM Zeus target track radar will 
only be able to track one incoming warhead 
at a time. It will begin tracking the incom- 
ing missile at about mid-conrsc. 





and look at the variety 
WRIGHT MOTORS offer... 


quality Servos and 

Rotating Components 


Wright of Sperry Rand otters design engineers faced with new 
challenges an exceptional source for meeting the most exacting 
demands. A wide variety of standard models plus superior en- 
gineering and production capabilities bring you assured quality. 

Write today for technical data and the name and address of 
your nearest Wright Motors representative. 
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MEET THE DCS FAMILY OF 



THE MOST COMPLETE LINE IN THE INDUSTRY 
FROM THE INDUSTRY’S TECHNOLOGICAL LEADER 


frequencies as high as 300 kc and accommodate intelligence spectra up to 35 kc! Compare the other features below— exclusive 
with DCS— Complete literature on the entire family of DCS Discriminators. Address: Dept. Al. 

COMPARE THESE DCS FEATURES: 


• THE BEST PERFORMANCE SPECIFICATIONS 
AVAILABLE 

• ADJUSTABLE VARIABLE-LOOP TRACKING 
FILTERS 

• GUARANTEED MEAN-TIME-TO-FAILURE DATA 

• AUTOMATIC AMPLITUDE AND PHASE TAPE 
SPEED COMPENSATION 

• HIGH-FREQUENCY PREDETECTION 
RECORDING CAPABILITY 

• INDIVIDUAL CHANNEL POWER SUPPLIES 


• FRONT PANEL ACCESS TO MODULAR 
COMPONENTS 

• WIDEST VARIETY OF ACCESSORIES 

> OFF-THE-SHELF DELIVERY OF STANDARD 
ITEMS 

• NATION-WIDE FIELD SERVICE 
AND ENGINEERING 
CONSULTATION 

• USED IN EVERY MAJOR MISSILE AND 
SPACE PROGRAM 


» PLUG-IN PRINTED CIRCUIT BOARDS COMMON 
TO SEVERAL SUBASSEMBLIES SIMPLIFIES 
SPARES PROVISIONING 


• COMPLETE SPARE PARTS KITS 
AVAILABLE FOR REMOTE 
INSTALLATIONS 


DATA-CONTROL SYSTEMS, INC. 
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weather cover will be glued over it. 
Photographs of a Zeus battery show a 
geodesic dome-shaped weather shelter, 
not the lens itself. The receiver build- 
ing is to be located under the reflect- 
ing plane of the receiver antenna. 

The receiver antenna is to have a 
slow-speed drive capable of rotating it 
at a rate of only one revolution in 10 
min. as well as the high-speed drive for 
the operational rate of 10 rpm. The 
slow-speed drive will allow the crew to 
align the horn towers with transmitter 
antenna lobes very precisely in the 
checkout operation. 

The rotating parts of the receiver 
antenna will weigh 2.S00.000 lb. and 
will turn upon a sO-ft.-dia. thrust bear- 
ing consisting of 56 fixed shoes or 
fingers. R. W. Brown of Goodyear 
Aircraft Corp.. contractor for the 
Zeus acquisition radar antenna, calls 
the design a hydrodynamic-hydrostatic 
bearing. 

The Nike Zeus system will always 
have at least two completely separate 
powcrplants because the battery and 
the antenna system need not always be 
the same distance apart. 

The powcrplant for the acquisition 
radar and its data processing equipment 
in the receiver building will consist of 
nine 1,500 kw. diesel electric generators 
weighing SO tons each. In keeping with 
the redundancy incorporated through- 
out the Zeus system design, the powcr- 
plant will function as two systems with 
one on standby. The standby power 
supply must be capable of going on the 
line immediately if the operating sys- 
tem begins to function out of tolerance. 

Cooling water is a critical problem 
on Kwajalein where there is no natural 
supply of fresh water other than 
trapped rain. To economize on the 
fresh-water supply, the acquisition radar 
diesel generators were designed with a 
two-stage heat exchanger. A relatively 
small amount of distilled water cir- 
culates through the cooling jackets and 
is rccooled at a heat exchanger whose 
cold side is fed salt water from the 
kwajalein lagoon. 

The Zeus battery powcrplant will 
consist of six 800-kw. generators and 
will supply the target track radars, the 
discrimination radar, the missile track 
radar and the target intercept com- 
puter in the battery control building 
as well as the launch cells and the 
missile checkout equipment. 

The intense radio frequency radia- 
tion environment expected on Kwaja- 
lein Island has obliged Pacific Missile 
Range to move communication trans- 
mitters and receivers to other islands in 
Kwajalein Atoll. Transmitters are being 
set up on the island of Gugccguc and 
receivers arc being put on the island 
of -Ennylabegan. Construction costs on 
each island approaches S5 million in- 
cluding living quarters, rain water catch- 


ment areas and powerplants. There will 
be one Askania tracking camera site on 
Gugccguc and two on Ennylabegan 
which will also have a transformer sta- 
tion and a hardstand for a telemetry 

Nearly all the 2.700 military, civil 
service, contractor and dependent per- 
sonnel on Kwajalein at present live on 
the 602-acre island. If they work else- 
where in the atoll they must commute. 
Gugccguc and Ennylabegan are close 
enough to reach by boat, but Roi- 
Namur is nearly 50 mi. away. Long- 
distance transportation is pros ided in 
a twin-Beech operated bv the Transport 
Co. of Texas or in a Navy Grumman 
UF Mallard flown by PMR Navy 

The big TRADEX (Tracking Radar, 
Experimental) of Project PRESS will 
be located on Roi-Namur to study in- 
coming targets for Zeus. Roi-Namur 
is also a good place from which to 
watch incoming Russian warheads. The 
TRADEX is being made by Radio 
Corp. of America and is a dual-band 
radar operating in the UIIE band and 
the L-band. It will be able to use 
simultaneous operation on two fre- 
quencies to work out gating techniques 
which will make it possible to collect 
rate data on re-entry bodies. Installation 
is scheduled -to be complete in late 
1961. Optical and infrared studies of 
incoming warheads will be made by in- 
struments on Roi-Namur and Kwajalein 
Island and aboard aircraft based on Eni- 
wetok. PRESS is a field experiment to 
determine what physical effects of ballis- 
tic missile flight are detectable. It is 
part of the broader Project Defender 
being conducted bv the Advanced Re- 
search Projects Agency. 

Army Rocket and Guided Missile 
Agency is procuring the TRADEX for 
ARPA and will conduct the technical 
liaison between PRESS and the Zeus 
program. Pacific Missile Range will 
take over the responsibility for logistics 
and housekeeping from ARGMA when 
RCA turns the equipment over to the 
operating contractors from Lincoln Lab- 
oratory in about July. 1962. Pacific 
Missile Range in turn will contract the 
responsibility to Transport Co. of Texas 
which is already providing these serv- 
ices elsewhere in the Kwajalein com- 
plex. TCT was awarded the cost-plus 
contract by Navy Bureau of Acronau- 

tlC Thc Naval Missile and Astronautics 
Center, Pt. Mugu. Calif., is used by 
Navy commands and contractors for the 
test and evaluation of guided missiles in 
the Sea Test Range. It is also the site 
of tracking and telemetry equipment 
operated -by Lockheed Missile and 
Spare Division in USAFs Discovercr- 
Midas-Samos scries. 

The Project Hydra water-launch con- 
cept being promoted by PMR is to be 



LISLE 


Metal particles in an engine or 
accessory lubricant ore a proven 
indicator of internal breakdown. 
Early detection of this condition 
is being accomplished today in 
both commercial and militory 
aircraft with Lisle Magnetic 
Chip Detectors. 

A powerful magnet in the Chip 
Detector attracts any ferrous 
particles that may appear in the 
lubricant. These particles bridge 
an electrically insuloted gap, 
completing o circuit which in- 
stantly activates o light on the 
Flight Engineer's or Pilot's in- 
strument panel. 

As an alternative to a perma- 
nently wired system, lisle Chip 
Detectors con be ground checked 
with a continuity tester. 
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MARQUARDT ROCKET ENGINES 
SPAN THE POWER SPECTRUM 

Recently developed throttleable engine 
capable of 250,000 pounds of thrust 


A large rocket engine burning high-energy boron 
fuel and a storable oxidizer has demonstrated the 
highest performance ever attained with storable 
liquid propellants. In a static test firing the 
engine operated at 98 % efficiency using a com- 
bustor design developed from high-energy fueled 
ramjets. The tests — part of a program spon- 
sored by the Air Force — although limited to 
100,000 pounds of thrust, proved an operational 
capability exceeding any ever attained with stor- 
able liquid propellants in large scale firings. 

The concept of Energy Management 1 as applied 
to a variety of space systems requires rocket 
engines with throttling and restart capabilities. 
Marquardt liquid rocket engines share the follow- 
ing distinct advantages: throttleable rocket per- 
formance; ability to be restarted at altitude; 
near theoretical maximum performance; scaling 
by multiplicity ; no regenerative cooling. 
Marquardt has also achieved significant perform- 
ance results in the development and testing of 
liquid rockets in the low and intermediate thrust 
range — from one pound to 15,000 pounds. These 
rockets are throttleable over a wide thrust range 
with no efficiency drop-off (see C* efficiency 
graph shown at right). 

Radiation cooled rockets can be controlled accu- 
rately down to a few milliseconds in duration — 
as low as 0.003 pound-seconds impulse bits. A 
radiation cooled rocket motor has operated for 
over 23 minutes at a thrust efficiency of 90%. 
This design has demonstrated reliable ignition at 
10-* mm of mercury. 

The development of rocket power plants of 
advanced design and near theoretical maximum 
performance is based upon sixteen years of 
experience and leadership in the propulsion field. 
Successful participation in and direction of more 
than 100 major high-altitude research rocket 
programs including the Explorer VIII and Van- 
guard satellite launching programs lend further 
support to Marquardt’s leadership in the propul- 
sion field. Capabilities in the research rocket area 
range from solid propellant rocket motor design 
and fabrication through final data reduction and 
information presentation. 

For information concerning Marquardt propul- 
sion systems contact Don L. Walter, Vice Presi- 
dent, Power Systems Group. 

Scientists and engineers experienced in the fields 
of advanced propulsion devices are invited to 
investigate exceptional career opportunities with 
The Marquardt Corporation. 

'Energy Management — The technique of pro- 
gramming the use of stored chemical energy in 
a space system for maximum performance. 


THROTTLED PERFORMANCE 



VARIABLE THRUST ROCKET ENGINE 

A typical group of rocket test firings using storable 
liquid propellants prove an average C" efficiency of 
95% over a wide throttling range. 


THRUST LEVEL: FROM ONE TO 15.000 POUNDS 
PULSE WIDTH: DOWN TO .003 SECONDS 



DOCUMENTED IMPULSE CAPABILITY 

The above trace represents one impulse bit — 
demonstrating controllability of pulse width down to 
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HYDRAULIC PUMPS and MOTORS 


Type HT, 350*F. System. 

MRC Bearings work in Oronite. 


These new hydraulic "high energy/lox 
designs, perfected for aircraft and n 
the B-52, B-58 and 707 are 20% to 30% smaller 
and 10% to 20% lighter weight than f 
designs performing the same function. 

MRC Ball Bearings are used for high capacity, precision 
and reliability required in these pumps and motors. 


BACKED BY 63 YEARS EXPERIENCE 


Consult OUR Engineering Department 
on YOUR Bearing Problems 

luIxH 


MARLIN - ROCKWELL CORPORATION 

deotutfs | 
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Executive Offices : Jamestown, N. Y. 


studied at Pt. Mugu in ail open-wafer 
launch of a damaged Scout booster ob- 
tained from NASA. Mugu has four 
AN/FPS-16 precision radars. Three 
have the standard 5-vd. accuracy at 
-anges out to 200 mi. One has been 
modified to give it 500-mi. range. There 
are five S-band automatic tracking 

Naval Missile Facility, Pt. Argucllo, 
about 100 mi. up the coast, is the PMR 
launch base for large rocket systems 
and is likely to be used in USAF Proj- 
ect Phoenix aimed at the development 
of economical multi-million-pound 
thrust space vehicle booster systems 
(AW Mar. 27, p. 50). At present, USAF 
is launching Lockheed Samos recon- 
naissance satellites from Argucllo. Na- 
tional Aeronautics and Space Adminis- 
tration plans to begin launching Scout 
space vehicles from Pt. Argucllo in the 
spring of 1962 to meet a requirement 
for polar orbit missions. Argucllo is 
located in a right angle in the coast- 
line which makes possible safe launches 
to the south or to the west. Argucllo 
is also an important tracking and telem- 
etry site. It will be one of the two 
PMR bases which will serve as com- 
mand sites in Project Mercury manned 
orbital flights and the command to 
re-enter for a landing near Cape Cana- 
veral will be given from there or from 
the station at Cuaymas, Mexico, if the 
decision is made not to override timer- 
controlled re-entry. Any of the six 
command stations will be able to reset 
the timer. Arguello has two AN/FPS-16 
precision radars on Tranquillon Peak, 
the highest ground in the area. One 
has the same 500-mi. range modifica- 
tion used at Pt. Mugu. There are also 
two SCR 584 mobile S-Band automatic 
tracking radars to handle large missiles 
and aircraft at ranges between 400 vd. 
and 480.000 yd. 

San Nicolas Island, 50 mi. off the 
California coast, has a tracking and 
telemetry base and a runway for recov- 
ering target drone aircraft used over 
the Sea Test Range. It is equipped 
with a TLM-18 telemetry receiver and 
is one of the readout stations for N \SA 
Tiros weather satellites. The 60-ft. 
dish reflector type antenna tracks auto- 
matically using a conical scanning pat- 
ter;'. It tracks at up to six degrees per 
second and has fast horizontal slew pro- 
visions to keep up with targets crossing 
at high elevation angles. San Nicolas 
also has four FPS-I6 radars and four 
SCR 584 radars. 

Marine Corps Air Station, Kaneohe. 
Oahu, is the crux of PMR downrangc 
operations. Though its physical plant 
is far smaller and less costly than that 
of some of the other Pacific Missile 
Range stations, the Kaneohe PMR in- 
stallation is the communications hub of 
the Central Pacific range sites and is 
the central point in the missile impact 


locator systems network which acousti- 
cally fixes the position at which ballistic 
missile warheads impact downrange. 

Kokee Park, Kauai, Mercury Station 
No. 12 and the second Mercurv com- 
mand site in PMR. is now' being 
checked out by NASA and installation 
contractors preparatory to transferring 
it to Chance Vought Range Systems 
Division which will operate and main- 
tain the site under contract to PMR. 
Hie S7-million Kokee Park installation 
will be capable of tracking the Mercury 
capsule at ranges up to 700 mi. so long 
as it remains above an altitude of 100 
mi. The limit is set by the curvature of 
the earth and no more power or antenna 
gain can be used by the FPS-16 radar 
and the Verlort (Very Long Range 
Tracking Radar) around which the in- 
stallation is built. 

Kokee Park is on the highest ground 
on the west end of the island of Kauai 
at an altitude of 5,600 ft. According to 
present plans for the orbit of the first 
Mercury capsule. Kokee will be 
straddled by two of the three planned 
passes and must be high enough to de- 
rive good look angles in all quandrants. 
The console at the Kokee Park telem- 
etry and control Center will be manned 
by a physician specializing in aerospace 
medicine, a capsule systems engineer 
and one of the seven astronauts desig- 
nated as ‘‘capsule communicator." as at 
all the other command sites. The physi- 
cian will monitor telemetered physio- 
logical data and the systems engineer 
will watch functioning of vehicle. 
Communicator's Panel 

The communicator’s panel at Kokee 
Park includes a photograph of the panel 
in the Mercury capsule to aid him in 
visualizing the situation from the stand- 
point of the capsule pilot. Ilis most 
important instrument will be a Mayday 
signal light which will flash on com- 
mand from the capsule if an emergen . v 
develops. As a trained astronaut the 
communicator is in charge of the telem- 
etry and control center. If the May- 
day signal flashes, or he and his assistants 
conclude that the capsule must be re- 
covered earlier than planned, the astro- 
naut can ask the Mercury control center 
at Cape Canaveral to invoke the con- 
tingency recovery plan to re-enter the 
capsule at one of several safe places. 

'Die command sites such as Kokee 
Park can reset the retrorocket ignition 
timer or can issue the ignition command 
directly if the Cape Canaveral com- 
mand post directs it. The astronaut in 
the capsule can override anv command 
from the ground. The trios of moni- 
tors at command sites will be able to 
check the firing of the three rctro- 
rockcts. the jettison of the retrorocket 
assembly, periscope retraction, closing 
of the re-entry relay, deployment of the 
drogue chute, main chute or reserve 



AiResearch Gyro Conditioners 

for the U.S. Army Sergeant missile 
are the most complete and efficient 
systems of their type. 

The 8 lb. package, consisting of 
heat exchanger, heater, thermal 
switches and three fans, maintains 
a hermetic atmosphere of 85°F. to 
160°F. in an outside ambient tem- 
perature of — 20°F. to 140°F. Even 
temperature levels throughout the 
electronic compartment are main- 
tained by an internal fan and low 
velocity air movement. 

AiResearch is the leading de- 
signer of such advanced electronic 
conditioning equipment and sys- 
tems, and this production unit is 
but one example of many produced 
for missile and ground support 
applications. 

When fast attention to your prob- 
lem, high reliability and small unit 
size and weight are important, con- 
tact AiResearch first. 

Environmental conditioning 
equipment has been produced for 
the following electronic systems: 
Detection ■ Communication 
• Control • Ground Support • 
Guidance 

Write for literature today. 


AiResearch Manufacturing Division 
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Boeing B-52H Strato fortress bomber) missile launcher 

equipped with Macwhyte control cables 


The B-52H Stratofortress, armed with four Skybolt 
ballistic missiles as well as gravity weapons, will soon 
take its place in the USAF Strategic Air Command as 
our most flexible and powerful deterrent to aggression. 
This latest version in the famous B-52 line has a range 
well in excess of 10,000 miles, enabling it to strike nearly 
any potential enemy target and 
return safely. 

The four solid-fuel Douglas Sky- 
bolts carried beneath the wings 
can be launched as far as 1000 
miles from their targets— making 
it unnecessary for the Stratofort 
to penetrate heavily defended 
enemy areas. Launched from 
their airborne base, the missiles 


are designed to follow a ballistic trajectory above the 
atmosphere, streaking toward pre-selected targets at 
hypersonic speeds. 

Fully loaded, the new "H” version of the B-52 weighs 
in excess of 240 tons! Yet its 8 powerful Pratt & Whit- 
ney turbofan engines hurtle the “H” through the air at 
near sonic speeds. 

Macwhyte is proud of its contribution to this potent 
new guardian of freedom. The B-52H is equipped with 
Macwhyte “Hi-Fatigue" control cables. 

Macwhyte aircraft cable, terminals, tie rods, and assem- 
blies meet the exacting requirements of aircraft builders, 
airlines, and military specifications. You may obtain a 
copy of Macwhyte Aircraft Catalog A-4, free on request. 


MACWHYTE^Kte (^COMPANY 





ifacturing specialists i 


chute, antenna fairing jettison, etc. 

Command and communication sig- 
nals will' be received and transmitted by 
quad helix antennas over the control 
and telemetry center. 

Barking Sands, Kauai, is a Navy fleet 
training facility operated by Pacific Mis- 
sile Range as well as a satellite tracking 
station. It is equipped to recover target 
drones. 

South Point, Hawaii, is a deep space 
probe tracking and telemetry station. It 
was started by Air Force Ballistic Mis- 
sile Division in 1958 and was to be 
turned over to PMR as the permanent 
operator after the completion of the 
NASA P-14 magnetometer probe flight 
(AW Apr. 5, p. 52). Bcndix Corp., as 
contractor to PMR, already has person- 
nel on the site preparing to take over 
operations from Space Technology Lab- 
oratories, contractor to NASA. 

Radio Interference 

The S4-million station was estab- 
lished at South Point partly because 
the radio interference level there is 
extremely low and partly because its 
longitude is roughly midway between 
that of Cape Canaveral and Singapore 
and roughly opposite that of Manches- 
ter, England. Tire four stations arc 
spaced evenly enough to keep a probe 
in deep space under constant observa- 

Ilic station is built around a TLM-18 
receiver, which its operators designate 
a TLM-1S-1 to indicate that it has 
undergone major modifications. It has 
been given interchangeable antenna 
feeds to give it flexibility in frequency 
selection and a parametric amplifier has 
been used in it to give it unusual sen- 
sitivity’ for a 60-ft. dish. The antenna 
serves two sensitive UHF receivers, two 


extremely sensitive VHF receivers and 
several broad-band receivers. 

While South Point is intended main- 
ly as a passive listening post for deep 
space probe projects, the station also 
works with a few “earthbound" satel- 
lites. As Station No. 10 in the Transit 
program, it is run under contract by 
New Mexico State University. It is also 
equipped with a relatively small trans- 
mitter with which it was able to inter- 
rogate Pioneer V out to a distance of 
10 million mi. 

South Point is now manned by 32 
persons employed by the various con- 
tractors and agencies currently using 
the station. 

Other Stations 

Other important island stations in 
the PMR system are: 

• Canton Island just north of Samoa is 
being established as a Project Mercury 
station and will be operable if the first 
manned orbital flight can be made on 
the originally scheduled date in July. 

• Tern Island, Hawaii, is a Discoverer 
tracking site, but by far the greatest part 
of the Hawaii-based operations in sup- 
port of Discoverer, Samos and Midas 
arc conducted by the AFBMD station 
at Kacna Point. Oahu. 

• Wake and Midway Islands are missile 
impact locator svstems stations. 

• Eniwctok is a missile impact locator 
system station in the PMR net and is 
a target for Air Force ICBMs launched 
from Vandenberg AFB. Aircraft 
equipped for infrared and optical meas- 
urements in Project PRESS will be 
based there. The facilities of Atomic 
Energy' Commission’s Eniwetok Prov- 
ing Ground have been taken over by 
Pacific Missile Range since nuclear tests 
were halted in 1958. 



BARKING SANDS instrumentation site provides Pacific Missile Range with telemetry and 
communications services for tracking space vehicles, missiles and pilotless target drones. 
PMR sites. ) ^ s u ze a a ious n ai i a i 


Barber-Colman 
temperature 
control systems 
on the newest in 
corporate craft 

All of the advanced additions to the 
nation’s business aircraft fleet, shown 
below, have this in common — the cabin 
temperature control system is by Barber- 
Colman. And several use Barber-Colman 
equipment for other functions such as 
windshield anti-icing, cockpit tempera- 
ture control, and air regulation. Many 

Lodestar and other aircraft ... as well 
as new commercial jet airliners . . . also 
incorporate Barber-Colman controls. 







Barber-Colman Company 
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Electromechanical Systems by Autonetics ® Division of North American Aviation 



Operational Quail Longer Than Earlier Models 

Operational version of McDonnell GAM 72A Quail decoy missile, now in service with 
SAC's 4135 Strategic Wing, is longer than development models, measuring about 13 ft, 
over-all and weighs about 1,200 lb. Added length could provide for either more fuel for 
the single General Electric J85 turbojet or for avionic equipment. SAC B-52Gs can carry 
up to four of the decoys in addition to the normal bomb load. Quail's wings remain folded 
until just before launch; the missiles slide down guiding rails on the package until they 
reach launch position, then unfold before dropawav from the B52G. 


Flight Circuits Used 
Under High Radiation 

Nuclear-powered aircraft and missile 
automatic flight control circuits have 
been successfully operated at radiation 
doses higher than would be normally 
experienced in actual applications, ac- 
cording to Chance Vought electronics 
engineers. 

The company-designed circuits were 
exposed to 100 hr. of continuous radia- 
tion from a three-megawatt wound test 
nuclear reactor at Convair-Ft. Worth’s 
nuclear aircraft research facility, receiv- 
ing a neutron dose of approximately 
>0 million billion neutrons per square 
centimeter, with 20 of the 24 circuits 
still operating efficiently at the end of 
the test period. Vought engineers are 
convinced that three of the circuits 
which failed can pass the test after 
minor modification— the fourth was a 
transistorized circuit which failed at the 
anticipated point. 

It had been included in the test to 
establish a failure level, which occurred 
while the reactor was being brought up 
to power level, at which time dosage 
was less than one ten-thousandth the 
100-hr. dosage. 

Circuits tested included glass, ceramic 
and metal electron tubes as well as 
the single transistor type. Although 
some components were distorted, dis- 
colored and underwent other changes 
during the exposure, circuit design 
flexibility enabled them to continue 
satisfactory' operation. 

Indications arc that the circuits were 


of a tvpe that also would have applica- 
tion in guidance and navigation sys- 
tems. Test was under the cognizance 
of Paul Polishuk, Flight Control Labo- 
ratory. Wright Air Development Divi- 


Submarine Fuel Cells 

Washington— Navy believes a practical, 
long-life hydrocarbon fuel cell for power- 
ing submarines may be only a few' years 
away. Such a system would permit con- 
version of diesel subs to make them quiet 
and drastically increase their submerged 
endurance, and permit construction of 
smaller subs at substantially less cost than 
nuclear-powered submarines. 

Vice Adm. John T. Hayward, deputy 

nicnt. told the House Science and Astro- 
nautics Committee in testimony released 
last week that the first practical cells for 
submarines probably will use methyl 
alcohol, extracting hydrogen by a cata- 
lytic process and producing electrical 
power directly from the energy of a 
chemical re-action. Hie only moving 
parts needed w-ould be auxiliary cquip- 

Encrgv conversion is achieved at effi- 
ciencies as high as 80%. although 50% 
is "more nearly the full power efficiency 
of today's cells— this is approximately the 
efficiency of the very best power genera- 
tion plants,” Adm. Hayward said, "And 
w-hereas most plants lose efficiency when 
operating at less than rated power, the 
fuel cell increases in efficiency at lower 
power,” he said. 



Aluminum Honeycomb: 


Forming and Contouring 



Contouring Aluminum Honeycomb 
with Apex Router 


Forming and contouring of aluminum 
honeycomb can be achieved simply, 
successfully and economically. Hon- 
eycomb contouring operations once 
thought extremely difficult have now 
become commonplace. 

Curved panels are manufactured by 
rol l-form ing expanded honeycomb and 
bonding the separate pieces together. 
With normal sheet-metal rolls, cylin- 
drical and spherical radii as small as 
5 to 10 T are produced in aluminum 
honeycomb, while special techniques 
have been developed to form parts 
with radii as small as twice the thick- 
ness of the honeycomb core itself. By 
filling and milling, routing of unsup- 
ported core, and chem-milling, three- 
dimensional carving of honeycomb 
core materials makes possible the 
assembly of complex contoured struc- 

High-speed routers account for 
most production contouring of honey- 
comb materials; a small jeweler's saw 
cupped on a vertical spindle is the 
usual cutting device. Aluminum and 
reinforced plastic honeycomb are 
simple to carve with router-type 
equipment, and the applications of 
honeycomb produced in this manner 
are many: contoured cores for rotor 
blades, control surfaces, conforming 
doors, duct assemblies. 

Hexcel can assist designers and 
manufacturers in any honeycomb 
contouring and forming requirement 
. . . can perform the operation at both 
its Berkeley and Havre de Grace 
plants or recommend local manufac- 
turers. Call on Hexcel’s experience 
and technology in every phase of hon- 
eycomb development and production. 
See the Hexcel brochure, This is 
Hexcel Honeycomb, in Sweet's Prod- 
uct Catalog File or write Dept. 4-E 





Eucutlm Officii: 2332 Fourth SI.. Berkeley 10. Calif 
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TAC Trains Pilots for F-105D Missions 


By William S. Reed 

Nellis AFB, Nev.— First class of 21 
student pilots lias started a 61 -day 
course in the Republic F-105D as part 
of Tactical Air Command's program for 
a broad all-weather nuclear capability. 

After graduation. TAC plans to send 
the pilots to Brooklev AFB. Ala., to 
take delivery on the licw “D" models. 
After a local flight to check out combat 
and navigation equipment, they will 
fcrrv the '1 hunderchiefs to the 36th 
Fighter-Bomber Wing. Bitbnrg Air 
Base. Germany, home station of most 
of the students and first overseas base 
to be equipped with the aircraft. 
Intensive Training 

'Hie F-105D, together with related 
flight and ground support equipment, 
officially named the Thundcrstick 
Weapon Svstem, will probably require 
more intensive transition training and 
academic study than any other new 
weapon that TAC has phased into its 
inventory. However, the transition will 
not be just concerned with learning to 
fly a new aircraft but more with learning 
the new systems and the methods of 
using them. Only 51 hr. of flying time 
out of a total of 45 hr. will be devoted 
to aircraft transition. More than half 
of the flying time— 241 hr.— will be de- 
voted to radar navigation and simulated 
combat missions illustrating the tech- 
niques used to deliver a weapon on tar- 
get under all weather conditions. 

Neither instructors nor students of 
the 4520th Combat Crew Training 


Group expect that the departing gradu- 
ate will be able to exploit the weapon 
system to its maximum immediately 
upon returning to his unit. Reasonable 
levels of proficiency and combat readi- 
ness will be attained only after exten- 
sive field operation and unit training 
taking from 8 to 12 months continuous 
practice with all equipment operating. 

Most practicing fighter pilots arc 
familiar with the air-to-air search and 


ranging radar with automatic tracking 
used in interceptors since the F-86D. 
Also familiar is the air-to-ground rang- 
ing radar and multiple functions of the 
computing gunsight used for air-to-air 
gunnery, air-to-ground gunnery and 
rocketry, disc bombing and other aerial 
weapon delivery techniques. But now 
in his further role as radar operator- 
navigator-bombardier. the Thunder- 
stick pilot is faced with a really complex 
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array of necessary equipment. In addi- 
tion to the above gear, the F-105D car- 
ries R-14 ground map, terrain avoidance 
and contour map radar (Autonetics Divi- 
sion of North American), AN/APN-131 
doppler navigation gear (Laboratory for 
Klectronics), FC-5 flight control svstem 
(GE) and AN/ASG-19 fire control sys- 
tem (GE). For the first time, a fighter 
plane has been equipped with enough 
avionic gear to make it capable of bomb- 
ing an unseen target with accuracy from 
level flight. 

Initial training for the F-105D pro- 
gram started some months ago when a 
team of engineers from Republic Avia- 
tion Corp. and Autonetics Division of 
North American Aviation, developers of 
the North American Search and Rang- 
ing Radar (NASARR). made a swing 
through Europe to brief prospective 
Tliunderstick pilots. TAC also bor- 
rowed seven top radar navigator-bom- 
bardiers from SAC to serve as aerial and 
ground instructors in the NASARR 
system. In addition to their profes- 
sional qualifications, the seven naviga- 
tors were chosen because of their ability 
to teach since one major obstacle they 
must continually overcome is the gen- 
eral reluctance of fighter pilots to take 
instruction from navigators. 

They have succeeded well as indi- 
cated -bv the praise the instructors and 
students at Nellis have for their pro- 
fessional ability. 

In addition to teaching the operation 
and functioning of the NASARR sys- 
tem. the radar navigators discuss and 
analyze radar target materials, inherent 
radar errors, and familiarize students 
with the theory, origin and use of vari- 
ous types of radar prediction. 

Some Snags 

There have been some snags in the 
Nellis program: Instead of the three 
T-39s originally scheduled, only one was 
available at the start of the program. 
Also, developmental problems with the 
NASARR system in both the F-105 
and the T-39 have not been reduced 
to the point where in-commission rates 
arc high enough to permit even the 
most optimistic student or instructor 
to expect that all flights scheduled will 
be completed with all equipment func- 
tioning. 

The two biggest problems with the 
NASARR today are keeping the system 
in calibration and eliminating some of 
the gross errors in the terrain avoidance 
mode of operation. Air Force pilots sav. 
This is despite the more than 70 modi- 
fications made in F-105D electronic 
gear before the aircraft were delivered 
to Nellis. Not all the changes were 
made to the NASARR system alone nor 
do all the existing difficulties lie within 
NASARR. According to Autonetic’s 
William G. Fort, there is no one single 
major problem to which any of the 



REPUBLIC F-105s practice formation flying as part of the ground support and non-nuclear 
strike tactics prescribed as a part of the training program at the Combat Crew Training 
Center, which is located at Nellis AFB, Nev. 


trouble can be traced. Some malfunc- 
tions occur in the system itself while 
many are traceable to any one of the 
numerous inputs which must all be 
correct sbeforc the system outputs can 
be exact. 

Some of the operating parameters 
NASARR must sense correctly before 
it operates properly are angle of at- 
tack. Mach number, airspeed, free air 
temperature, altitude and attitude. 
Most of these come from the ship’s 
system or from transducers which also 
supply information to other systems. 
The terrain avoidance mode, for ex- 
ample, must sense the angle of at- 
tack of the aircraft so that the antenna 
is correctly aligned. For contour map- 
ping, the antenna must be aligned with 
the horizon to present a picture of 
the terrain above a certain reference al- 
titude. 

Although it is a familiar theme in 
the age of complicated weapon systems, 
it can be said that while each individ- 


ual component works well on its own, 
integrating them into a single unit 
operating harmoniously creates prob- 
lems when going from developmental 
to production items. 

Intensive effort on the part of Repub- 
lic and Autonetics engineers and repre- 
sentatives of General Electric is elimi- 
nating interface problems and system 
incompatibilities as fast as they can be 
discovered. 

Personnel Enthusiastic 

If the problems have any one deriva- 
tive, it is in the ambition of the con- 
cept of trying to put into one fighter 
plane for the operation of one man a 
weapon svstem more complicated than 
any previously conceived. But every- 
one connected with the F-105D train- 
ing program is enthusiastically con- 
cerned with getting the weapon system 
into the field as rapidly as possible. 
From the mechanics and technicians 
working on the flight line to the com- 
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Northrop’s Laminar Flow Control will enable large 
aircraft to fly up to twice as far as they now can, and 
stay aloft proportionately longer, on the same amount 
of fuel. Or it will permit them to carry heavier payloads 
over a given distance. And it will accomplish this with- 
out increasing the airplane’s size, weight, or engine 
power. 

Laminar Flow Control is a revolutionary technique 
developed by Northrop for reducing friction drag on an 


airplane in flight. This drag is caused by the turbulence 
of the boundary layer of air as it flows over the surfaces 
of the plane. By drawing off this turbulent air through 
paper-thin slots in the aircraft skin with a suction 
system, and exhausting it in the direction of thrust, a 
smooth "laminar flow” of air is obtained. 

The implications of Laminar Flow Control are far- 
reaching. To commercial operators it can mean sub- 
stantial cost savings on longdistance flights, and make 


possible non-stop flights over greatly increased dis- 
tances. To the military, it will be immensely important 
for surveillance and airborne alert missions, or for any 
operation requiring aircraft to stay aloft over long peri- 
ods. On logistic missions, planes can fly in and out of day operation, 
trouble spots without refueling. Dependence on over- 
seas bases will be reduced. 

Northrop is conducting a continuing research pro- 
gram for the U.S. Air Force to investigate the applica- 


tions of Laminar Flow Control to many kinds and phases 
of flight. Two airplanes are now being modified under 
a separate Air Force contract to demonstrate the prac- 
ticability of this new aerodynamic technique in day-to- 
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The RS2 Recording Digital Voltmeter - now in volume production at Non-Linear Systems, Inc.- scans up to 20 double-polo input 
channels . . . measures DC collage from ± 0.001 to ±999.9 with ± 0.01 % accuracy ...and records input channel number and the 4-digit 
voltage measurement. Uses include research and development, quality control, environmental and reliability testing. 



NLS Reports on Low-Cost, Standard Data Logger 


A low-cost automatic data logger built as an integrated scanning, measuring and 
printing system — the RS2 Recording Digital Voltmeter — is now in volume 
production at Non-Linear Systems, Inc. 

This economy-priced NLS logger is designed for applications requiring high accu- 
racy and low cost without need for the higher speed and greater input capacity of 
higher cost NLS systems. Simplified controls offer several automatic and manual 
modes of operation to meet the needs of a great number of applications. 

While utilizing many circuits field-tested for six years in thousands of NLS digital 
voltmeters, the RS2 has undergone extensive testing as a standard, complete 
system. It is delivered ready to use, without need for additional engineering or 
complex interconnections. 

Call your NLS regional office or representative for a demonstration, or write NLS 




Originator ol the Digital Voltmeter 

non-linear systems, inc. 

DEL MAR, CALIFORNIA 


manders of TAC, all arc convinced 
that the concept is sound and that the 
Thundcrstick is potentially a very pow- 
erful weapon. 

To illustrate the dependence ol the 
pilot on the avionics gear carried by 
the F-105D, consider a typical mission 
flown by the students at Nellis: 

• Pre-mission planning includes all the 
conventional information pertaining to 
target location, defenses, location, etc., 
but with the inclusion of radar target 
predictions. This is a new phase to 
I'AC pilots and one that will receive 
considerable attention in future train- 
ing. 

• After takeoff, the pilot climbs on 
course with the autopilot holding a con- 
stant Mach number climb and a con- 
stant heading. The doppler navigator 
is preset to the base location and gives 
a constant range and bearing to target 
or from base. 

• At cruising altitude, the autopilot 
maintains heading and either constant 
altitude or constant Mach number for 
best cruise control. Precomputed time 
and distance points can be checked 
against points of known radar return 
using the radar mapping function. Er- 
rors which occur in the doppler system 
can be canceled out by slewing the co- 
ordinates of the check points into the 


• Rendezvous with a tanker in a certain 
area can be effected by homing devices 
aboard the fighter using radar mapping 
and doppler navigation devices. 

• Once a predetermined point has been 
reached, the pilot can let down to with- 
in a few feet of the ground underneath 
radar detection capabilities and con- 
tinue to the target depending on the 
terrain avoidance radar to guide him 
over or around high ground in all 
weather. Contour mapping provides an 
additional means of tracking into a tar- 
get by cross-checking the doppler sys- 
tem and augmenting the lessened radar 
return caused by low level flying. 

• Identification of the initial point 
(IP) is accomplished by comparing the 
actual radar return with the predicted 
return. From this point the target can 
be attacked by any one of several dif- 
ferent methods: High altitude horizon- 
tal bombing, low level drogue retarded 
laydown, toss bombing or over-the- 
shouldcr delivery’. Even if the target 
itself does not have a sufficient radar 
return, it can be attacked by using an 
offset target; that is, using the distance 
and direction of the target from the IP, 
the bombing computer automatically 
will release the bomb by computing a 
"pickle point" from a remote reference. 
In all methods of attacking a target, the 
bombing computer guides the aircraft 


through the autopilot, releases the 
bomb and even performs evasive action 
and recovery to a normal attitude. 

• Following the attack, the pilot can 
return to base or to a tanker using the 
same navigational means as on the out- 
ward flight. 

• Should a radio blackout have been 
ordered at the home base or at a re- 
mote recovery base, descent through an 
overcast and even a low approach to 
within close proximity of the runwav 
can be made by navigating the aircraft 
to the base by radar, slewing in the 
doppler to zero out the error and. after 
letting down on an outbound radial, 
tracking inbound on a predetermined 
heading. Pilots who have practiced this 
technique report that it is highly ac- 
curate and as easy as a radio range or 
omni range letdown. 

Despite this dependence on elec- 
tronics and the NASARR in particular, 
the F-105D can render tactical support 
with conventional weapons including 
high explosive bombs, rockets and gun- 
nery (with the M-61 Vulcan cannon 
which is designed to fire 4,000 rounds 
per minute). With the recent emphasis 
placed by the Kennedy Administration 
on tactical weapons, the training group 
expects that the present course may be 
modified to include more than the one 
ground support mission now scheduled. 
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self-locking screws PerMIL-F-18240 
al weights and needless and costly man-hours of assembly time are being 
red through the use of LONG-LOK Self-Locking Screws on pressure switches, 
motors, pumps, valves and other airborne accessories. • Many companies 
a the aircraft, missile and rocket fields are using LONG-LOK Self-Locking 
Screws per the requirements of MIL-F-18240 to simplify their assemblies. 

• LONG-LOK Self-Locking Screws are heat, vibration, shock and 
impact resistant. They are reusable and can be head marked for 
self-lock identification per specification. Increased reliability of com- 
ponent and system is assured. • LONG-LOK Self-Locking Screws 
are solving new fastener problems every day. They could be 
the answer to your needs. Write for Catalog LL-61 

LONG-LOK 

CORPORATION 



LONG-LOK EASTERN CORPORATION 
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What’s new about this 
Primary Pressure 
Standard? 


PRODUCTION BRIEFING 

Hallamore Electronics Division of 
the Sicgler Corp. has received an initial 
contract of approximately $350,000 
from Convair Astronautics Division of 
General Dynamics to participate in the 
Centaur space booster program. The 
contract calls for the design and manu- 
facture of a television instrumentation 
system to monitor the liquid hvdrogen 
| fuel tanks in the Centaur vehicle. 

Chrysler Corp. will continue to cover 
j installation and checkout requirements 
for the Jupiter missile svstem overseas 
under the terms of a 52,141,000 con- 
tract awarded by the Army. 

California Computer Products, Inc., 
has received a S555.075 NASA con- 
tract to produce the control system for 
a series of seven Nimbus weather ob- 
servation satellites which the U. S. ex- 
pects to orbit in 1962. The svstem 
will weigh about 20 lb. and will con- 
tain the approximate volume of a large 
city telephone directory. 

Convair-Ft. Worth Division of Gen- 
eral Dynamics Corp. will assist the Air 
Force in standardizing results of irra- 
diation experiments under a contract 
from Wright Air Development Divi- 
sion, Dayton, Ohio. Nuclear engineers, 
operating a mobile laboratory contain- 
ing a cobalt-60 radiation source, will 
tour various facilities throughout the 
countrv calibrating instrumentation and 
I measuring sources. Results of the three- 
month program will be submitted to 
I WADD's Nuclear Laboratories. 


TWO THINGS. Continuing engineering studies have produced 
two remarkable improvements in the performance of CEC’s 
Type 6-201 Primary Pressure Standard. 

First: resolution has been improved to 0.002% of reading. 
Second: new and greater accuracy is 0.015% of reading in 
ranges to 150 psi and 0.025% of reading in ranges of 150 to 
500 psi. (Both percentages formerly were full scale.) 
Accuracy in the calibration of gage or absolute pressure meas- 
uring instruments - such as CEC’s new Miniature Electromano- 
meter System - begins with the 6-201. This pneumatic dead- 
weight piston gage covers six pressure ranges from 1.5 to 
500 psi. A portable, true primary standard, the 6-201 utilizes 
mass, length and time for its references. Accuracy depends only 
upon the dimensional accuracy of its component parts. 

For complete information, call your nearest CEC sales and service 
office or write for Bulletin CEC 1581-X33. 


Transducer Division 
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Electro Nuclear Systems Cor]), will 

locating downed airmen under a feasi- 
bility study contract awarded by the 
Navy. The Special Products Division 
research group will consider new and 
more powerful energy sources for sig- 
nal equipment and adaptation of elec- 
tronic techniques to the problems of 


Gladding, McBcan & Co, has re- 
ceived a SI 71,000 contract from Ray- 
theon Mfg. Co. for further production of 
ceramic tadomes for use on the Spar- 
row III missile and a contract from 
Gcnerale Aeronautique Marcel Das- 
sault. French missile manufacturer, for 
production of a number of prototype 

Beckman Instruments, Inc., will de- 
sign, develop and build computing 
equipment for reduction of doppler 
tracking data under terms of a S97.631 
NASA contract. The equipment, wiled 
an automatic doppler cycle counter, 
will be installed in the Computation 


division of the George C. Marshall 
Space Flight Center where doppler 
tracking data on space vehicles and 
spacecraft received by numerous track- 
ing stations will be forwarded for analy- 


Westem Electric Co. has been 
awarded a $4,029,019 Army contract 
for production engineering services for 
the Nike Hercules air defense system. 
Bell Telephone Laboratories and Doug- 
las Aircraft Co. will also share in the 


Flexible Tubing Corp. has received a 
$655,000 contract from the Air Force 
for 3,000 pneumatic starter duct assem- 
blies for use with gas turbine jet start- 
ing units. The assemblies have a life 
of 4,000 starts and are effective in tem- 
peratures from — 65F to 1 30F. 

Olin Mathieson Chemical Corp. has 
been awarded a $250,000 Navy con- 
tract for basic research studies in the 
field of high temperature resistant 
boron-containing polymers. 

Oak Ridge National Laboratory is 
constructing an experimental facility 
which may be wpable of developing 
temperatures in billions of degrees. 
Labeled Direct Current Experiment 
No. 2 (DCX-2), the facility will be a 
"hot ion” injection system with an 
energy of 600,000 electron volts. The 
$1.6 million project is part of the 1 
Atomic Energy Commission's long- 
range effort to control fusion reaction 
for production of electric power. 

Collins Radio Co. announced initial 
deliveries on a $1,008,990 order for air- 
borne high frequency single sideband 
communiwtion systems to the British 
Ministry of Aviation for use on RAF 
Argosy C.l. aircraft. 

Weston Hydraulics, Ltd., subsidiary 
of Borg- Warner, has received a contract 
for the development of an electro hot- 
gas servo valve for the Army Mauler 
missile. The unit, which is part of the 
flight control system, is powered by hot 
gases expended by the solid propellant 
cartridge. 

Martin Co. has received a S90.000 
Air Force contract for development of 
a superconducting. 20-microsecond cry- 
ogenic delay line to operate in micro- ! 
wave frequencies between 4 and 12 


Vitro Electronics, a division of Vitro 
Corp. of America, has been awarded a 
$153,734 FAA contract for marker bea- 
con and compass locator transmitters, 
antenna and feeder assemblies and re- 
lated equipment. 



What’s new about this 
Secondary Pressure 
Standard? 

EVERYTHING. CEC’s Miniature Electromanometer System is 
all new. Either of its two components can be held in the palm 
of your hand. 

Its Type 4-333 Precision Pressure Balance is designed to 
measure differential, gage and absolute pressures to 100 psi. 
The system’s Type 1-156 Servo Amplifier is 100% solid-state in 
design and is fabricated on circuit card modules. It includes an 
integral power supply for operation on 115v, 60 cps line voltage. 
A multi-channel adapter, available as an accessory for the 
system, can be used as a switching unit for two to six pressure 
balances sharing a single servo amplifier. 

This precise new CEC system provides secondary pressure 
standard accuracies for laboratory, field or industrial applica- 
tions ranging from process control to calibration service. Its 
small size and high-level output assure easy integration into 
major system designs. 

For complete information, call your nearest CEC sales and service 
office or write for Bulletin CEC 1156-X4. 
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this is a man you should know. . . a Deiavan fuel injector specialist 


He is Richard O’Hara a Deiavan Project 
1C IIIC DECPHNCIRII ITY ^ n 9 ineer who designs and develops after-burner fuel 
I) Til) ixOrUlijlDlU I I i n j ec tors and fuel nozzles. Ask him what kind of per- 
formance he wants from one of his fuel nozzle designs, he will tell you "The 
performance defined by customer specifications". And, this pretty well sums up 
the attitude of every member of Delavan’s 40 man engineering department. En- 
velope dimensions, special tests, and reliability requirements are predetermined 
by you, the engine builder. Tell us these specifications and we’ll design and manu- 
facture your fuel nozzles .... on time and economically. 



DEL A VAN 

tiny 


get to know Deiavan fuel injector specialists 




s-64 


Sikorsky S-64 Cockpit Mockup Shipped to Germany 







PROJECT NIMBUS 



Orbit— Weighing approximately 650 lbs., 
Nimbus will circle the earth every 108 
minutes in a 600 mile-high polar orbit. 
Equipment— As many as 6 TV cameras, 
plus infrared measuring devices, tape re- 
corders, telemetry and command instru- 
ments will be contained in the satellite. 
Data Acquisition— Cloud pictures and other 
information will be played back on com- 
mand to U.S. meteorologists at Fairbanks, 
Alaska. Foreign scientists, also, will be 
invited to participate in the program. 
Control and Stabilization— A specially built 
system will keep TV cameras always ori- 
ented toward the earth and permit cameras 
to view particular sectors of the global 
cloud pattern. 

General Electric's Missile and Space 
Vehicle Department will provide systems 
integration for Nimbus, and will develop 
the control and stabilization system. MSVD 
is a department of the G.E. Defense Elec- 
tronics Division. ■*»> 

GENERAL ^ ELECTRIC 
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AND SPACE VEHICLE DEPARTMENT. PHILADELPHi 


NIMBUS will be America's next-generation weather satellite in space. 
Continually viewing the globe with TV cameras and other sensors, 
Nimbus will help man forecast the weather and learn more about its 
causes. General Electric’s Missile and Space Vehicle Department is 
constructing the space craft and providing systems integration for the 
system designed by the National Aeronautics and Space Administration. 



New Offerings 

Idaho Maryland Industries, Inc., 
Studio City, Calif.; business is con- 
ducted through five divisions: Sicrra- 
Schrocdcr Controls Division (fluid con- 
trol devices for aircraft and missiles), 
Ferro Cast Division, Magnetics Divi- 
sion (precision recording and memory 
devices). Universal Research & Testing 
Laboratories Division, and Itceco Divi- 
sion. Offering is 1,155,521 outstanding 
shares of capital stock, some or all 
shares for public sale by the present 
holders thereof on the Pacific Coast 
Stock Exchange, in private transactions, 
or in the over the counter market, at 
prices related to the then current price 
of the shares on said Exchange. 

Industrial Instrument Corp., Austin, 
Tex., engaged in the manufacture and 
sale of various types of instruments 
used to measure and control the flow, 
level, pressure and temperature of 
liquids and gases and various types of 
pneumatic and electrical transmitting 
systems used to communicate measure- 
ment information. Offering is 60,000 
shares of 6% Second Scries Cumulative 
Convertible Preferred Stock. S10 par, 
for subscription by holders of the com- 
pany's outstanding common and first 
series preferred stock on the basis of 
one new share of preferred for each 
eight shares of common and for each 
one share of preferred stock held; record 
date, subscription price, underwriter 
and underwriting terms to be supplied 
by amendment. Proceeds will be used 
to purchase machine tools, pay bank 
notes, pay accounts payable, pay notes 
to others, and the balance added to 
general funds to be used as working 
capital to finance work in progress and 

Beryllium Manufacturing Corp., 
Valley Stream, N. Y„ engaged in the 
machining and fabrication of pure 
beryllium components, as well as other 
metals, non-metals, plastics and phe- 
nolics. Offering is 105.000 shares of 
common stock for public sale at S-4.50 
per share. Proceeds will be used in 
expansion of plant and facilities, for 
beryllium inventory, and the balance for 
working capital. 

Coleman Engineering Company, Inc., 
Los Angeles, Calif., engaged primarily 
in research and engineering work and in 
the design, development, manufacture 
and sale of missile ground handling 
equipment, electro-mechanical parts, 
products and systems. The company 
seeks to participate in production con- 
tracts to as large an extent as its facili- 
ties permit so as to balance income be- 
tween engineering and manufacturing 
work and to maintain a wider basis for 
its income sources. Offering is 1 50.000 



. . . with 
components 
by Rantec 

Over the past years , Rantec has concentrated a major part 
of its research and development efforts in the design and 

Rantec is now able to offer the design engineer near complete 
systems in today's 225-300 Me and tomorrow's 1700-2300 
Me bands. Here are components of amazing adaptability 

FOR THE 225-300 MC SYSTEM Antennas and arrays . for manual 
tracking and simultaneous tobing . . . Helical arrays . . . dipole diversity 
reception arrays or feeds for large reflectors . . . these antennas have 
been used successfully in DISCOVERER. EXPLORER, PIONEER 
and ECHO projects.. . Antenna pedestals and servo mounts 
Telemetry multiplexers . . . units which combine two to six 
transmitters into one antenna . . . long term, hermetically seated 
for outer space environment. Units are used in TITAN, POLARIS, 
MERCURY, DISCOVERER. SUBROC, X-1S and other projects 

FOR THE 1700-2300 MC SYSTEM Simultaneous lobing and 
electronic conical scanning antennas . . . Horn arrays and slot arrays 
Feeds for 6 ' to 85' diameter reflectors . . . used around the world 
Filters . . . coaxial and stripline . . , designed for rugged ground and space 
environments .. ■ Multiplexers.. . two to ten channel applications 
Hybrid assemblies ...lobe used with simultaneous lobing systems 

Dual channel rotary joints . . . Control and display panels . . . 

Y -circulators . . . broad-band, compact ...for use with parametric 
amplifiers . . . Coaxial isolators . . . ferrite switches 



shares of common stock for public sale 
on an all or none basis; offering price 
and underwriting terms to be supplied 
by amendment. Proceeds will be used to 
retire short term borrowings from a 
California bank, to retire other short 
term borrowings, and the balance for 
working capital and general corporate 
purposes. 

Talley Industries, Inc.. Mesa, Ariz.; 
the company does not conduct any 
operations but owns all the outstanding 
stock of Talley Industries (design, man- 
ufacture and sale of solid propellant 
ballistic devices). Astro-Rocket, Inc., 
(design, manufacture and sale of solid 
propellants for use in rockets and ballis- 
tic devices). Microtech, Inc., (design, 
manufacture and sale of waveguide and 
other microwave components), and has 
a large majority interest in Microwave 
Dynamics Corp. (manufacture of spe- 
cialized microwave components and 
electronic test systems). Offering is 

51. 500.000 of convertible subordinated 
debentures due 1976, for public sale; 
interest rate, public offering price, and 
underwriting terms to be supplied by 
amendment. Of the proceeds, the com- 
pany proposes to advance 5150,000 
to Microwave Dynamics to prepay se- 
cured bank indebtedness; $150,000 to 
Astro-Rocket for expansion of its propel- 
lant manufacturing facilities; S22 5,000 
to Microtech to prepay indebtedness; 

5150.000 to purchase equipment for the 
expansion of microwave operations; the 
balance will be added to the general 
funds of the company to be advanced 
to subsidiaries for use as general work- 
ing capital. 

Filtors, Inc., Port Washington, N. Y., 
engaged primarily in the design, manu- 
facture and sale of subminiature and 
microminiature hermetically sealed re- 
lavs of a variety of types. Through its 
Scal-A-Mctic Co. division, acquired in 
December, 1960, the company also de- 
signs, manufactures and sells glass-to- 
metal seals used in hermetically sealed 
transistors, relavs and similar products. 
Offering is 271,000 shares of common 
stock for public sale at 57 per share; 

122.000 shares for sale by the company 
and 149,000 outstanding shares by the 
present holders thereof. Proceeds from 
the company's sale will be added to 
general funds and will bg available for 
general corporate purposes, including in- 
creased working capital. The company 
proposes to purchase land in Hunting- 
ton, N. Y., and to invest in additional 
equipment and the carrying of larger 
inventories for the Seal-A-Metic Co. di- 
vision; additional working capital will 
also be available to meet the expenses 
to be incurred in constructing and 
equipping a proposed new plant in 
Huntington. 






THE U.S. ARMY H-23F A TOP PERFORMER FOR TODAY’S MOST DEMANDING MILITARY MISSIONS ... FULLY DEVELOPED. .. READY NOW! 


The H-23F answers the challenge of the military for a 
helicopter of the most modern capability... within budget 
limitations, and without increasing logistic support re- 
quirements. Fully developed and already in commercial 
service, this proven four-place helicopter is rolling off the 
Hiller production tine . . . available immediately to fulfill 
special high performance requirements, it is ready also in 
a modification kit to convert operational H-23D Ravens 
into the higher powered, larger configuration. 

Behind the H-23F are the military investors who fostered 


the H-23D. Their initial investment in growth-planned 
components has brought forth a line of power-packed 
helicopters which are a dividend on shrewd development 
strategy: new helicopters for the military without new 
development and tooling costs. Latest, most advanced of 
these, the H-23F is ready now to report for duty. 
Military growth-planning of helicopters has been a neces- 
sity-calling for the shrewdest investment of all: military- 
industry cooperation, professionalism . . . and experience. 
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Indecision Bogs Communication Satellites 


Bv Philip J. Klass 

Washington— There is growing indus- 
try concern that indecision and uncer- 
tainty in government agencies over 
national policy on commercial com- 
munication satellites may enable the 
Soviets to score another dramatic space 
first. 

The policy question admittedly is 
complex. Simply stated, it is: Assuming 
that there is economic justification only 
for a single space communications sys- 
tem, should American Telephone &• 
Telegraph Co., which says it is anxious 
to proceed with such a system, be de- 
nied the necessary authorization in favor 
of an independent "common carrier's 
carrier,” such as the one proposed bv 
Lockheed (AW Mar. 20, p. 28)7 

There would be no problem were 
it not that the several hundred million 
dollars required for such a system, 
coupled with the limited radio spec- 
trum available, strongly suggest that 
only one system can be justified, at least 
in the immediate future. 

Because a commercial space com- 
munication system is likely to be the 
first private venture in space, and thus 
establish a broad precedent for other 
commercial space efforts, officials arc 
all the more reluctant to make hasty 
decisions. 

Many Agencies Involved 

The situation is not helped by the 
multitude of agencies that have a direct 
nr indirect stake in such matters. The 
National Aeronautics and Space Admin- 
istration, an agency of the executive 
department, is responsible for fostering 
peaceful uses of space, while the Fed- 
eral Communications Commission, an 
independent agency created bv Con- 
gress in 19 i-l, is responsible for regulat- 
ing all communication common carriers 
and allocating radio frequencies to all 
civilian users. 

Because of international treaties and 
negotiations involved in establishing a 
space communication system, the State 
Department enters the picture, as does 
the Defense Department, which leases 
many commercial communication cir- 
cuits wherever they arc mailable and 
suitable for its own needs. 

The Justice Department also is in- 
terested in am decision made to be 
sure that it conforms to anti-trust laws. 

Representatives of all of these 
agencies, except perhaps for Justice, arc 
expected to testify at hearings on com- 
mercial space communication systems 
to be held by the House Committee 


on Science and Astronautics later this 
month or early in May. 

Because of the complexity of the 
problem and the brevity of the hearings, 
however, they may raise far more ques- 
tions than they’ answer. Many ob- 
servers believe that the situation re- 
quires prompt action by President 
Kennedy, cither in the form of a clear- 
cut statement of national policy or the 
establishment of a single focal point 
of authority to make the necessary de- 
termination. 

The following examples highlight the 
indecision and uncertainty that are hin- 
dering speedy development and im- 



New process uses small alloying furnace in 
which each semiconductor dice can be pre- 
cisely positioned with heat source, replacing 
former batch process which lacked uni- 
formity. Accurate measurement of diode 
voltage and the beta of each transistor can 
be performed during manufacturing process. 



SPAT Availability 


New silicon precision alloy transistor 
(SPAT), now available in eight medium- 
frequency silicon units, employs novel manu- 
facturing process which greatly improves 
product uniformity and reliability, according 
to Philco Coqi.. which developed technique. 
Transistors feature high beta and very low 
saturation voltage. Philco reports. 


plcmcntation of a space communication 

In a memorandum of understanding, 
signed by officials of NASA and FCC 
Feb. 27. the two agencies publicly 
stated that the “earliest practicable 
realization of a commercially operable 
communication satellite is . . . [an] 
urgent national objective.” Further, 
that "private enterprise should be en- 
couraged to undertake development and 
utilization of satellite systems for pub- 
lic communication services." 

But several weeks after this agree- 
ment was announced, NASA officials 
indicated that the agency had decided 
to postpone the offer made last October 
by Dr. Keith Glennan, NASA Admin- 
istrator under the Eisenhower Admin- 
istration. to provide, at cost, facilities 
for launching technically promising 
experimental communication satellites 
for private companies. 

NASA officials say this is nol a 
change of policy, but reflects the 
agency's belief that the cost and risk 
involved at present may be too great to 
be borne by industry. They suggest 
that industry should await the results 
of NASA's own Project Relay satellite 
tests, scheduled for launching a year 

AT&T does not appear to share 
NASA’s views about present costs and 
risks, judging from a statement made 
Mar. 22 bv its president. Frederick R. 
Kappel: "We are already well along on 
developing an experimental satellite. 
What we need now is for some branch 
of the government to launch this so 
we can start testing. And we would be 
glad to pay for the rockets.” 

Glennan's Offer Accepted 

Acting promptly on Glennan's Oc- 
tober offer. AT&T applied for an FCC 
frequency allocation for an experimental 
satellite test, which was granted Jan. 19. 
The company also has held several 
meetings with NASA officials to discuss 
an arrangement whereby NASA would 
launch its satellite. 

NASA representatives say that the 
AT&T offers were informal rather than 
specific, and that it has not vet received 
what it considers a firm proposal which 
is technically compatible with available 
boosters. 

Aviation Week has learned that on 
Dee. M. AT&T's president wrote to 
Dr. Glennan proposing that NASA's 
Project Relay and AT&T's experimental 
satellite program be merged because of 
many common objectives. AT&T of- 
fered to build the satellite, which NASA 
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Norad Operations Center to Be Built in Mountain 

Norad combat operations center, lo be built inside Cheyenne Mountain near Colorado Springs, is expected to withstand anything but a 
direct hit by a thermonuclear warhead. Scheduled to go into operation by early 1965. new facility will contain communications and 
situation displays and computers for aerospace defense. Two tunnels at 7.000 ft. contour will accommodate both pedestrian and vehicular 
traffic. Inside the mountain, tluee-story structures will be built in a series of intersecting chambers carved out of granite. 


would launch. The company offered to 
bear the whole cost of both the satel- 
lite and the launching, or to share the 
costs in any way that NASA felt was 
proper. 

When Glennan first disclosed NASA's 
plans to move into the active communi- 
cation satellite field last fall, he had said 
that the agency's research and develop- 
ment effort would be aimed at “tech- 
nological approaches which do not over- 
lap military undertakings . . . and which 
do not duplicate private industrial de- 
velopments which are aimed at com- 
mercial operations." 

Some observers sec the AT&T offer 
of Dec. 14 as an attempt by the com- 
pany to “freeze out” any potential com- 
petitors from the space communications 
field who might get a toe-hold by win- 
ning the NASA Project Relay contract. 
Hughes Aircraft was actively pushing 
the development of a commercial com- 
munications satellite and had descussed 
its program with NASA (AW Dec. 12, 
p. 52). Lockheed and General Electric 
had systems studies under way, and 
others might be expected to join these 

In the belief that acceptance of the 
AT&T offer, which would eliminate the 
planned competition for the Project Re- 
lay award, would not be proper, NASA 
did not accept the company's offer. 

AT&T’s Western Electric and Bell 
Telephone Laboratories team later sub- 
mitted proposals for Project Relay and 
is one of seven bidders for the job. If 
the company is not selected for Project 
Relay, NASA will be willing to con- 
tinue earlier discussions in an effort to 
work out a satisfactory program 


whereby the agency would launch an 
AT&T satellite, a NASA official told 
Aviation Week. 

But it is apparent that NASA is well 
aware of the implications of any agree- 
ments it reaches with AT&T. The 
agency has enough political problems 
already without risking charges of anti- 
trust violations. The sensitivity of 
NASA officials to this problem was evi- 
dent when a Justice Department letter 
to Lockheed was cited as an indication 
that the department would frown on 
having only one company in the space 
communications field. 

The letter was in reply to a request 
from Lockheed for clearance to hold 
preliminary technical discussions with 
several other companies on the feasi- 
bility of setting up a combine which 
would establish a space communica- 



Fiber Optic Tube 

Fiber optic tube, built by Chicago Aerial 
Industries, demonstrates ability to conduct 
light around bends and curves without 
significant loss of light intensitv. Company 
has recently received contracts for produc- 
tion of fiber optic components, from Avco 
Corp. and from Cuinmins-Chicago, in- 
tended for data readout applications. 


tions system (AW Mar. 20. p. 28). 

The Justice Department letter said in 
part: “. . . we realize that the magnitude 
of such a project might make it difficult 
for a single company to carry on the 
necessary development work and that 
competitive considerations require that 
no one firm dominate satellite com- 
munications." The last part of the 
sentence is the portion that has been 
interpreted as Justice Department oppo- 
sition to a single company in space 


However, the Justice Department of- 
ficial responsible for the letter says it 
was not meant to imply that the Justice 
Department would necessarily insist 
upon more than one company in the 
space communications field. The official 
points out that this issue was not raised 
in the original Lockheed request and 
that the department docs not volunteer 
an opinion on issues that have not been 
raised. Although the department gen- 
erally favors competition wherever it is 
feasible, there may be other, more im- 
portant considerations. 

The first official Justice Department 
appraisal of the legality of a solely or 
partially owned AT&T space communi- 
cations system, or an independent 
“common-carrier’s carrier” owned in 
whole or in part of using carriers and or 
space hardware manufacturers such as 
Lockheed proposes, is not likely to come 
until after FCC receives replies from 
industry' to its recently launched inquiry 
into the problems of regulating com- 
mercial space communications svstems 
(AW Apr. 10, p. 34). 

The commission asked respondents to 
specify in detail how they propose to 
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When you've got to attach a connector contact to the 
end of a coaxial wire, a single precise stroke of a crimping 
tool (one that crimps braid and inner conductor to the 
contact simultaneously) is the fastest way, the lowest- 
installed-cost way, the way that cuts human error in half 
... THE AMP WAY. 

Our COAXICON " contact is designed on this principle: 
two strokes here is one too many! 

COAXICON is a one-piece contact. It can be attached, 
simultaneously, with a single crimping tool stroke, to the 
braid and inner conductor of 37 sizes of RG/U coaxial 


cable up to Ya" O.D. (see size numbers above). And AMP 
makes the tools — hand and automatic — that control 

COAXICON consists of polarized, concentric male and 
female shells, made from drawn parts. The inner contacts, 
assembled in the shells, will attach equally to solid or 
stranded conductors. Where contact density is important, 
a miniature COAXICON fulfills the requirement. 

COAXICON connectors will match cable impedances in 
the 50 100 ohm range, at frequencies as high as 150 
megac,cles. Impedance mis-match. incidentally, is only 
1.06 to 1.09, even at 500 megacycles. 


Write today for complete product information. 

AMP Incorporated 

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 




own and operate a space communica- 
tion system. In an unusual move, which 
reflects the complexity of the legal 
questions involved, the FCC also asked 
each respondent to indicate whether the 
plan proposed complies with existing 
regulations and anti-trust laws. If the 
proposed plan would require any 
changes in existing laws or regulations, 
these are to be detailed. 

Industry comments arc requested by 
May 1, but some observers believe it 
may require several additional months 
because of the considerable work in- 
volved. 

FCC Regulation 

At present, American Telephone & 
Telegraph Co. has a virtual monopoly 
on international telephone facilities, 
both radio and cable, terminating in the 
U.S. 

However, rates and services arc regu- 
lated by the FCC. 

In the field of international tele- 
graphy, there arc four companies that 
now operate cables terminating in the 
U. S. and six American companies that 
operato point-to-point radio-telegraph 
circuits from the U. S. to foreign coun- 

Bccause voice channels require ap- 
proximately 20 times the bandwidth 
needed for telegraph and other record 
communications— a circuit capable of 
handling 20 telegraph messages can han- 
dle only one voice message— the bulk of 
intercontinental channels today are be- 
ing used for voice communications. The 
percentage of channels devoted to voice 
can be expected to increase during the 
coming years because telephone traffic 
is growing at several times the rate of 
telegraph traffic— although not as fast 
as intercontinental telex (teletype- 
writer service). 

The major elements of expense in a 
space communication system are largely 
independent of the number of channels 
(bandwidth) provided by the communi- 
cation satellite itself. This means that it 
would cost nearly as much to put up a 
space communication system with the 
small number of channels needed solely 
for record communications as to put up 
one which also would handle tclc- 
phone/voice. 

Conclusions Reached 

Analysis of these and other factors 
lead most observers to the following 

• AT&T will be the largest single cus- 
tomer for a space communication sys- 
tem bv the time the system becomes 
operational. 

• Without AT&T participation, it is 
doubtful if all the other (record) car- 
riers could justify the expense of a space 
communication system. 

• If an independent (non-AT&T sys- 
tem) is authorized and placed in opera- 
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Spasur Array in Operation 

Space surveillance facility (Spasur) receiving antenna array, one of four now in operation 
across southern part of the U. S. for detecting ail satellites including vehicles that do not 
transmit radio signals, is shown (above) in aerial view and as seen from ground (below). 
Array is 1,600 ft. long and 300 ft. wide. It receives energy bounced off satellite from high- 
power transmitter several hundred miles away. Spasur, built and operated by the Navy, is 
part of North American Air Defense Command's space detection system. 


tion, and if AT&T does not receive 
authorization for its own system, it 
would be forced to join rather than 
forego economies expected from a space 
communication system. 

In a statement filed with the FCC 
Mar. 21. AT&T shows its awareness of 
objections raised to its proposed spaa' 
communication system. The company 
said that the U.S. portion of the pro- 
posed system "would be made available 
to all international communication car- 


riers serving the United States for any 
services they now arc, or may in the 
future be, authorized to provide by the 
FCC under the Communications Act. 
The facilities would be made available 
on an equitable basis either by owner- 
ship participation through pro rata pay- 
ment of capital investment and operat- 
ing expenses or by lease arrangements." 

Some observers speculate that this 
latest AT&T offer was sparked by the 
warm reception given the Lockheed pro- 
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“And as time 


goes on, 

‘defense’ becomes 
less a matter 
of courage, 
of panache * 
and more 
and more 
a matter of 
preparation.” 

Clemenceau 


The sense of urgency. . . the need of preparation ... is all-important in our era.Today, every military 
project, large or small, requires the greatest speed of execution.— ■— You will find this fast reflex 
to problems at Daystrom Military Electronics Division, where we have successfully modularized 
our total effort so that each program is handled independently, and most often completed ahead of 
schedule. — ■— When you require this fast capability on a prime or sub-contract level, contact: 


I DAY STROM, incorporated 
1 MILITARY ELECTRONICS DIVISION 


ARCHBALD, PENNSYLVANIA • JErmyn IIOO 

Radars Simulators and Trainers* ~ASW Systems* Electronic and Mechanical Assembly 

Fire Control Systems* Potentiometer* Magnetic Memory and Digital Systems tor Military Applications 

Nuclear Instrumentation* Air/Ground Support Equipment* Light and Heavy Metal Fabrication 
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posal by several of the international tele- 

5 Rather Sian risk a long-drawn battle 
or impasse— which might stimulate the 
idea that the government should estab- 
lish and finance the space communica- 
tions system and rent its services to the 

wedge for government into the com- 
munications field— AT&T might decide 
to join the Lockheed combine. Lock- 
heed officials recently made a presenta- 
tion to AT&T officials, outlining de- 
tails of their proposed arrangement. 
Important Differences 

There are, however, important differ- 
ences in technical concept which also 
separate AT&T and Lockheed, al- 
though these arc not necessarily irre- 
concilable. AT&T favors the use of 
many low-altitude satellites in random 
polar orbits, while Lockheed favors the 
use of three satellites in synchronous 
equatorial orbits. 

The low-altitude, multi-satellite ap- 
proach is favored by AT&T because it 
avoids the 0.6-sce. time delay and 
echoes which the company says arc ob- 
jectionable to voice circuit users, and 
because this approach uses proven tech- 
niques which could permit earlier sys- 
tem operation. 

Lockheed favors the synchronous (24- 
hr.) satellite approach because it will 
prove more economical and more flex- 
ible, and it minimizes radio interference 
with other services. Lockheed says the 
synchronous satellite system will be 
“economically feasible by 196S-70 and 
technically feasible even sooner.” 

Other companies that hare studied 
the problem have come up with other 
system configurations. For example, GE 
has proposed the use of low-altitude 
satellites in a non-svnehronous equa- 
torial orbit. Each approach has its ad- 
vantages and its disadvantages. 

Tests conducted by several organi- 
zations indicate that the 0.6-sec. time 
delay in a synchronous 2-t-hr. satellite 
is not objectionable, and General Tele- 
phone & Electronics is reported to have 
developed a successful echo suppres- 
sion technique. However, it is generally 
agreed that although there appear to be 
no difficult problems involved in stabil- 
izing a satellite in a synchronous equa- 
torial orbit, until some experience is 
gained it can not be classed as a proven 
technique. 

Pressing Demands 

Faced with fast-growing interconti- 
nental voice communication demands 
and the long time required to construct 
and lay a submarine cable, AT&T feels 
it cannot afford to risk delay by putting 
all its reliance on the synchronous orbit 
approach. 

On the question of anti-trust laws, 
there is speculation that the Justice De- 


partment might Irmvn on Lockheed's 
direct participation in the combine it 
has proposed. Previously, the Justice 
Department attempted to force AT&T 
to divest itself of Western Electric, its 
manufacturing subsidiary’, and to buy 
competitively from outside suppliers. If 
Lockheed owned a major interest in the 
combine, the question might be raised 
whether other space vehicle manufac- 
turers could compete on equal terms for 
combine business. A Lockheed spokes- 
man says the company is willing to 
compete for such business and/or not 
participate as a part owner in the com- 
bine it this proves necessary to meet 

Lockheed's principle interest in initi- 
ating the studv bv Booz Allen & Ham- 
ilton, which led to the present proposed 
space communication system combine, 
was to develop a non-military market 
for its space technology capabilities. 
Having served as a catalytic agent to 
spark the interest of communication 
common carriers, such as General Tele- 
phone & Electronics and RCA Com- 
munications. Lockheed appears willing 
to bow out if this were necessary to 
compete for satellite and launching 
business. 

Request Expected 

But barring such a Justice Depart- 
ment determination, observers expect 
Lockheed soon will submit a request to 
the FCC for authority to proceed with 
the development and implementation 
of a space communications system. ’Ilic 
company's lawyers believe that the com- 
mission already has the authority to 
grant such a request. AT&T is expected 
to follow suit, perhaps even to beat 
Lockheed to the punch, unless the two 
companies work out a single joint ven- 
ture. which would greatlv simplify the 
FCC’s decision. 

Mounted Microcircuit 
Technique Developed 

Goleta, Calif. — Straightforward 
method of mounting avionic micro- 
circuits on a printed wiring card that 
plugs into standard connectors, permit- 
ting the use of microcircuits along with 
conventional card-mounted components 
in present equipment, has been devel- 
oped by the Research Division of Servo- 
mechanisms, Inc. 

The method is called the Planar- 
Inlaid technique because microcircuits 
arc inlaid flush upon the phenolic card. 
This allows each microcircuit to be pre- 
positioned and indexed. Microcircuits 
on each card are interconnected through 
photoctchcd conductors. 

The Planar-Inlaid technique side- 
steps the problem vexing many of the 
microcircuit packaging approaches, in 
which the microcircuits are stacked 



MICROCIRCUITS, made for Boeing Air- 
plane Co. by Servomechanisms, arc mounted 
on phenolic plug-in circuit card which uses 
conventional connectors, permitting micro- 
circuits to be used in existing equipment. 

rather than laid alongside one another, 
of finding a reliable method of inter- 
connecting subassemblies. This tech- 
nique employs the conventional circuit 
card-to-connector connection. 

Thus, the Planar-Inlaid technique 
trades some of the space and weight 
savings potential of mierocireuitry for 
immediate application in existing cquip- 

In a typical application four one-inch 
square, glass substrate microcircuits 
containing astable multivibrators are 
mounted on a 43 in. x 41 in. plug-in card 
designed to fit into an Amphenol M4V 
010-02 10 pin connector. 



Self-Testing Rate Gyro 

Self-testing rate gyro. Type GR-H4-T, coil- 
of gyro motor speed, ginrbal freedom and 

check, while pick-offs permit test of gyro 
dynamics. Manufacturer: Northrop Corp.. 
Nortronics Precision Products Dept., Haw- 
thorne. Calif. 
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TO KEEP AN EYE ON THE WORLD 


the most complete family of 
modern photographic systems 

Advanced . . . integrated . . . and available for the 
vital tactical and strategic missions which must 
be performed with accuracy and speed by our 
Air Force, Army and Navy — this is the major 
contribution to our defense posture made by 
Fairchild photographic systems. 

Photo Transmission System (KS-64) . . . first 
fully automatic tactical photo transmission sys- 
tem shoots, processes, scans, and transmits a 
70 mm photo within two minutes, and keeps 
them coming at a rate of one every three sec- 
onds. Reconnaissance data is viewed and inter- 
preted while the flying eye continues to take 
photos, day or night. 

Photographic System (KS-41)... capable of day 
and night, high and low altitude surveillance 
photography. System application ranges from 
drones and light aircraft to supersonic vehicles. 
The 9x9 inch frame camera system has a mini- 
mum line of flight profile and weighs only 65 
pounds with 6 inch lens cone. 

Aircraft Camera System (CAX-12) . . . takes 
vertical and/or oblique photographs for charting 
and reconnaissance. Magazine and any one of 
four interchangeable lens bodies operate auto- 
matically as a unit with associated control equip- 
ment to produce 2'A x2'A inch photographs. 
Day/Night Photographic System (F-426) . . . 
one versatile camera system for the entire recon- 
naissance job. The F-426 is the first 9x9 inch 
production system capable of high and low alti- 
tude photography on both day or night missions. 
Systems of this type are being delivered to the 
Royal Swedish Air Force. 

Fairchild has also developed high resolution, 
panoramic systems with scanning angles up to 
180°. They replace the conventional array of 
long focal length cameras with a single package, 
reduce system size and weight, improve reli- 
ability and minimize production costs. 

Only Fairchild, with 40 years of experience in 
electronics, optics, film processing and precision 
mechanism, offers this degree of total reconnais- 
sance capability. For further information, write 
the Director of Marketing, Defense Products 
Division. 



DEFENSE PRODUCTS DIVISION 


ROBBINS LANE. SYOSSET, L. I.. N. Y. 



invited to discuss opportunities presented by continuing growth < 


Defense Products Division, 




NEW AVIONIC 
PRODUCTS 


• Sequence timing switches, new Sc- 
ries 7000, all solid-state devices for use 
in space probe and re-entry applications, 
arc available with initial timing periods 
adjustable from 0 to 50 seconds, accu- 
rate to within 0.5%, according to manu- 
facturer. Device provides for up to 



three distinct time sequences, weighs 1 5 
oz.. occupies less than 10.6 cu. in. and 



APPLICATION WHERE 
ACTION OCCURS AS A 
FUNCTION OF TIME 


± 5% ungoverned ± 1 % governed 


ACTUATORS 


iSKSSL'TSffifiS. 

Bendix-Pacific Division 


v.d.c. Switch is automatically reset by 
application of vehicle power. Manufac- 
turer: Donner Scientific Co., Concord. 
Calif. 



• Miniature precision floated gyro. Type 
SYG-1000. measuring 2.9 in’, long x 
1.83 in. dia. and weighing 0.95 lb., has 
random drift of 0.007 deg./hr. in 
azimuth position, 0.005 deg./hr. in ver- 
tical position in cogging test. Anisoelas- 
tic drift under steadv acceleration is 
0.01 deg./hr./G". and 0.005 deg./hr./G 1 
under vibrating acceleration according 
to manufacturer. Angular momentum 
is 1.12 x 10" grm-cmVscc. Torquer and 
signal generator arc combined in an 
integral unit. Gyro can be stored at 
temperatures from — 85F to 185F and 
operated at temperatures as low as 
— 65F. Manufacturer: Sperry Gvroscope 
Co., Great Neck, L. I., N. V. ’ 



• Microwave germanium tunnel diodes, 
four new types for use at S-band fre- 
quencies, are housed in new miniature 
stripline packages. Tvpe designations 
are: 1N321S. 1N3218A, 1X3219 and 
1N3219A, with total capacities of 7. -1, 
14 and 7 picofarads, respectivelv. Tvpi- 
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...a hard-hitting new striking force 
for electronic technical support 

hallicrafters O blue streak project 




TEAMWORK IN INSTALLATION: Advanced 


CHICAGO 24. ILLINOIS. 


HALLICRAFTERS CO.. MILITARY ELECTRONICS DIVISION, 
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TO DEPEND ON 

Is this what you're looking for? Something to depend on. A supplier who 
can turn around fast. Who can make the last-minute changes you need and still 
deliver on schedule, whenever it seems humanly possible, and sometimes when 
it doesn’t. Case history: Recently Giannini Controls received an urgent request 
from General Electric for delivery of eight non-standard pressure transducers, 
requiring many modifications. First units were flight-qualified and shipped 
twenty days from verbal order. Ask G. E., ask the people on Titan, Polaris, 
Mercury, Nike Zeus, Talos, F8U, DC-8, and you’ll hear: When it's from Giannini 
Controls you get it on time, it works when you get it, and it keeps on working. 


^ Giannini 


Controls Corporation 




The second generation of jet transports is in the air today, powered by mighty 
turbo-fan jet engines. And chances are it was Rohr who took the bare jet engines, 
added thousands of Rohr-built parts, and delivered the ready-to-install jet pods. 
For more than twenty years, Rohr has led the world in manufacture of these 
power packages and jet pods for such customers as Boeing, Convair and Lockheed. 


Today, Rohr is developing a wide diversion of advanced products to serve 
the entire aerospace industry. Perhaps our depth of experience in the manu- 
facture of precision metal products can benefit you. Write to Mr. A. R. Campbell, 
Sales Manager, Department 33, Rohr Aircraft Corporation, Chula Vista, Calif. 


Publications Received: 

Accclciators-by Robert R. Wilson and 
Raphael Littauer. Doublcday & Co., 
Garden City. N. Y. S.95; 196 pp. 
paperbound. Semi-technical explanation 
of the machines of nuclear physics. 
Some of those discussed are Crockroft- 
Walton machines. Van de Graaf gener- 
ators, cyclotrons, linear accelerators and 
various synchrotrons. 

The Probable Cause . . .—bv Robert J. 
Scrling. Doubleday & Co.. Garden 
City. N. Y. $3.95; 287 pp. Research 
on the history of various crashes and 
their causes. Discussion of the CAB. 
FAA, Air Line Pilots Assn, and the 
manufacturers' responsibilities for safe 

Flying Saucers and the U. S. Air Fotce- 
bv Lt. Col. Lau rence J. Tackcr. USAF. 
D. Van Nostrand Co., Inc.. 120 Alex- 
ander St., Princeton, N. J. S3. 50; 164 
pp. The research and findings of the 
Air Force of unidentified flying objects. 
It explores the natural phenomena 
which have misled individuals, and the 
psychology that reinforces these delu- 


Aircraft F.lectrical Engineering— by H. 
Zcffert-George Ncwncs, Ltd., Tower 
House, Southampton Street, Strand, 
London, W.2. 90s. net; 726 pp. 
(approx. $12.60). Aimed at surveying 
in detail all technical and installation 
problems encountered from beginning 
to end of project. 

Men of Space— Vol. I-bv Shirley 
Thomas. Chilton Co., Book Division, 
56th and Chestnut Sts., Philadelphia 
39, Pa. $3.95: 235 pp. Ten profiles, the 
first of a scries, of Krafft A. Ehricke, 
Robert H. Coddard, Bernard A. 
Schricver, John Paul Stapp, Konstantin 
E. Tsiolkovskv, James A. Van Allen, 
Wemher von Braun. Theodore von Kar- 
man, John von Neumann, Charles 
Yeager. Illustrated. 




What the affiliation of 


Rochester Manufacturing Co. 
with American-Standard® 


53 


T 


means to you 


Perhaps you read the story in the Wall Street 
Journal. "American Radiator and Standard Sani- 
tary Corp has acquired Rochester Manufactur- 

ing Co., maker of gauges and instruments. Roches- 
ter Manufacturing, and Rochester Mfg. Co. of 
California, will operate as a part of American- 
Standard Controls Division." 

There was more. But what is of immediate con- 
cern to you is: what does this consolidation of two 
great names in the field of gauges and controls 






SVSSKL. 

leans that the complete facilities and capabilities 
he American-Standard Controls Division are at 

n short, it means growth . . . greater resources. 
I development of important new products to take 
ir place beside Rochester Pressure Gauges — and 
roit Electrosyn systems and Norwood Strain 
■ Pressure Pickup. 

look forward to the opportunity, as we al- 
have, to help you keep pace with America’s 
nt. but now we meet the 


* of resources. 


Eliminating Man-Made Intcrfcrence- 
bv Jack Darr— Howard W. Sams & Co., 
Inc., 1720 E. 3Sth St., Indianapolis 6, 
Indiana. $2.95; 160 pp. Explains what 
man-made interference is, how it is 
transmitted and how it originates. Case 
histories are included along with how to 
minimize and eliminate interference. 

Nondestructive Testing— by Warren J. 
McGonnagle— McGraw-Hill Book Co., 
Industrial and Business Book Informa- 
tion Service, 327 W. 41st St., New 
York 36, N. Y. SI 5.00; 457 pp. Treat- 
ing nondestructive testing as a science, 
this book covers the physical principles, 
techniques, advantages, and limitations 
of various methods. 



NORWOOD STRAIN GAUGE PRESSURE PICKUP (to 100,000 psi.) 




^SrVAMERiCAN-^ttandard 
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Cruising more than 33 miles per minute, the fabulous B-70 Valkyrie now 
being built for the Air Force, will provide America with positive retaliation 
capability to help keep peace in the dangerous years ahead. The prime responsi- 
bility for design and manufacture of the B-70 has been entrusted to North 
American Aviation, Inc. Beech Aircraft Corporation has been selected by 
North American to engineer, develop and build the B-70 alert pod sub-system. 
Beech is proud to have been chosen to play an important role in the B-70 pro- 
gram, as we are already doing in so many other vital areas of the defense 
program of America and the Free World. 


WING TIPS 



GET MAXIMUM 
PERFORMANCE ALOFT! 

Esso Aviation Gasoline and Oils 
are specially-formulated to give 
your engine full-power perform- 
ance. The extremely low lead con- 
tent in Esso Aviation Gasoline 
helps keep harmful deposits and 
spark plug fouling to a minimum. 
Esso Aviation Oils provide excel- 
lent high temperature stability; 
also help prevent carbon forma- 
tion. Next time you're touching 
down, make your approach at the 
Esso sign. 


WHEN LOST IN FLIGHT 


-EMERGENCY PROCEDURE 


If you’re ever lost, here’s what to 
do: WITH RADIO CONTACT: 
Tune to emergency frequency 
121.5 me. Fly a triangular pattern 
to the right in 2 minute legs with 
1 1/4° per second turns of 120 ”. 
Complete a minimum of two pat- 
terns before resuming course. If 
radar contact is established, in- 
structions will be given on 121.5 
me. NO RADIO CONTACT: Fly a 
triangular pattern to the left in 
the manner described above. If 
radar contact is established, a 
Search & Rescue plane will be dis- 
patched for interception. Resump- 
tion of course will not compromise 
this system as your plane will 
continue to be tracked as “dis- 
tressed” from the point of initial 
radar contact. If possible, repeat 
the procedure each 20 minutes 
until instructions are received or 
interception by Air Rescue Serv- 
ice is accomplished. 


ESSO STANDARD. DIVISION OF 

HUMBLE OIL & REFINING COMPANY 
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BUSINESS FLYING 


SAAC 23 Jet 

By Cecil Brownlow 

St. Gallen. Switzerland— Final aero- 
dynamic design modifications on the 
SAAC 21 six-to-eight passenger execu- 
tive jet transport (AW Mar. 6, p. S7) 
arc now being completed and initial 
cutting of metal for the first prototype 
is scheduled to get under way within 
the next few weeks. 

New modifications in the twin-jet 
design, which already has gone through 
23 configurations iii efforts to boost 
performance and cut costs, include: 

• Extension of fuselage length by ap- 
proximately 20 in. in order to push the 
center of gravity to a point nearer the 
tail section for easier control of the air- 
craft. Extension increases the over-all 
fuselage length to 39 ft., 3 in. 

• Repositioning of the two 2,-100-lb.- 
thrust General Electric CJ610-2B en- 
gines located on cither side of the fuse- 
lage by the same degree toward the tail 
section. New position will help in ob- 
taining the desired center of gravity 
point as well as reduce cabin engine 
noise. In their altered position, the en- 
gine inlets will be 5 ft. behind the rear 
passenger bench. 

• Substitution of a fixed stabilizer tail 
for tire movable surface originally plan- 
ned. primarily to reduce costs and opera- 
tional complexities. 

• Incorporation of a ventral fin along 
the fuselage beneath the tail section to 
minimize the possibility of a Dutch 
Roll maneuver during landing approach. 

• Considerable increase in rudder size 
to boost response and ease of control. 

• Enlargement of nose wheel size to 
conform with the main landing gear 
dimensions in order to achieve stand- 
ardization and, thus, trim costs. 

Swiss Designer 

The modifications were jointly 
worked out by Dr. Mans L. Studcr, de- 
signer of Switzerland’s P. 16 close-sup- 
port fighter built by Plug & Fahrzcug- 
vverke, A. G., (FFA) and now director 
of the newly-formed Aviation Develop- 
ment Corp., and U. S. engineering con- 
sultant Gordon Israel. 

Aviation Development Corp., with 
headquarters in St. Gallen. is the Swiss 
engineering subsidiary of Swiss Ameri- 
can Aviation Corp.. a U. S. firm formed 
by industrialist William P. Lear, Sr., 
specifically for the SAAC 23. 

Israel, who collaborated with Lear on 
the Learstar conversion program and is 
a former Grumman Aircraft Engineer- 
ing Corp. project design engineer, will 
work on the SAAC 23 project in 
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Nears Metal-Cutting Stage 


Switzerland under contract through 
Federal Aviation Agency certification of 
the two prototypes that will precede the 
production models. Afterwards, accord- 
ing to Lear, he probably will oversee 
the final assembly and test flight opera- 
tions of production models within the 
U.S Under present plans, FFA will 
build the two prototypes at its Alten- 
rhein facilitv near St. Gallen and then 
be responsible for producing the for- 
ward fuselage section and wings of the 
production models, if it has the avail- 
able talent and facilities. 

At the moment, the SAAC 23 is 
FFA's lone tangible product following 
the Swiss air force decision last spring 
against a P. 16 production order. It is 
tabbed, however, for a major share of 
Switzerland's planned licensed produc- 
tion of the Dassault Mirage 11I-C 
fighter and, because of this, docs not 
want to sign a firm commitment for 
SAAC 23 production over a long haul. 

If the Mirage program should grow 
to encompass all of FFA's available 
facilities and talent, Lear believes he 
can shift the jigs, plans, etc., for the 
forward fuselage section and wings to 
another European supplier without too 
much delay in the over-all program. 

The rear fuselage section, according 
to Lear, probably will be fabricated in 
England. Other European production 
will be spread among companies in 
Italy, France. Germany and Spain. 
For the landing gear, Lear already has 
decided upon Japan's Mitsubishi Heavy 
Industries, which will build the assem- 
bly to SAAC specifications with tooling 


designed by Aviation Development 

A?l master tooling, in fact, is being 
designed at St. Gallen under the aegis 
of Studer and Israel, and detailed plans 
will be supplied to the components’ 

Instrumentation for the aircraft will 
be supplied within the U. S. and, ex- 
cept for the two prototypes, purchased 
directly from the distributor by the 
buyer who can make any selection he 
chooses. 

Lear, however, believes that most 
will choose the basic instrumentation 
of the prototypes since this will be 
certificated vviih the aircraft “and the 
holes for it will already be there" and 
any changes would necessitate a supple- 
mental certification plus added cost. 

He estimates the retail cost of in- 
strumentation for each of the two pro- 
totypes at S60.000, including dual 
ADF and dual VHF navigation and 
ILS equipment, with a single VHF 
transceiver and a spare or auxiliary 
VHF transmitter. 


Exterior Antennas 

Exterior antennas for the 
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be built into the airframe, 
milar to the Motorola goni- 
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These unique features show why Daystrom 341 .Series 
Potentiometers have zero backlash and maximum resistance 
to shock and vibration. 

Three things make these rotaries unique. (1) : our patented V-guide design which eliminates backlash. (2) : the 
use of our patented double wipers effectively doubles resolution. And (8) : impossible to see with the naked eye, 
is the winding; the resistive element is wound tightly in a precision groove cut into the mandrel by a tiny diamond 
tool. As a result, each turn always stays securely in position, despite severe shock and vibration.-e-Only Daystrom 
341 Series rotaries offer these features. Available in values from IK to 600K, rated at 2.5 watts in still air, they 
are only VS' in diameter and 1" long, with or without our patented clutch for servo use. They meet or exceed 
all applicable MIL specs.-»-Start solving your potentiometer problems now: contact your Daystrom Represent- 
ative (or the factory) for more information on specifications, prices, fast delivery. 


DAYSTROM , INCORPORATED 
1 ' POTENTIOMETER DIVISION 


ARCHBALO, PENNSYLVANIA • 


ANGELES, CALIFORNIA 



First Three Hiller E4 'Station Wagons' Sold 

First three commercial versions of the Hiller 12E helicopter, the E4 "Station Wagon," 
have been sold to George M. Brewster & Son, Inc.. Bogota. N. J.; Puerto Rico Water 
Resources Authority, San Juan, P. R„ and Yacimicntos Pctroliferos Fiscalcs (YPF), Argen- 
tina. Aircraft is available from Hiller production line, or as kit transforming the three-place 
12E to a four-place E4 configuration (AW Aug. 1, 1960. p. 85). 


ket for the instrumentation, cither as 
a package or as individual units, and 
Lear recently sent a letter to major 
U.S. avionics manufacturers request- 
ing estimates. One recipient was Lear, 
Inc., of which Lear is chairman of the 
board, and he insists that it will have 
to compete on equal terms with other 
U.S. firms on the basis of reliability, 
cost and adaptability to SAAC 23 re- 
quirements. 

All display instruments will be lo- 
cated on the control panel. “I’ve ruled 
out overhead instrumentation." Lear 
says, "until pilots conic fitted with 
holes and knobs in their heads that fit 
the knobs and switches above them." 

To enable the aircraft to be oper- 
ated by a single pilot— although facili- 
ties for a co-pilot will be included— 
Lear wants to group the major part of 
the panel instrumentation in the cen- 
ter section. Here, room is provided for 
three 3i-in. instruments located hori- 
zontally and another three of the same- 
size located vertically. 

Nose Section 

One of the earlier modifications was 
a decision not to pressurize the nose 
section, although the remainder of the 
aircraft will be pressurized to operate 
to altitudes of up to 40,000 ft., and 
instrumentation located here, including 
a 12-in. radar scanner, must be capable 
of withstanding a temperature range 
from minus 40C to plus 125C. 

In his letter to the equipment manu- 
facturers, Lear declared that “the in- 
stallation would have to be completely 
engineered and installed by yourself not 
later than Feb. 28, 1962, and prelimi- 


nary approval of the equipment and 
installation would have to be accepted 
bv us not later than May 15, 1961.” 

General Electric CJ610-2B power- 
plants will be purchased by the cus- 
tomer rather than directly from SAAC, 
but their 580,000 cost per aircraft is 
incorporated into Lear’s hoped-for retail 
price of $250,000 per stripped-down 
plane. Basic model also will include 
the cabin pressurization system, engine 
instruments, electrical system, airspeed 
indicator, pitot tube and gear flap (for 
actuating landing gear) and speed flap 
controls. 

Plane Cost 

With the 5250,000 for a basic plane, 
plus 560,000 for instrumentation and 
another 515,000 for interior decora- 
tion, Lear estimates that a purchaser 
should be able to buv a fullv equipped 
plane for 5325,000. ' 

"After scouring the market from one 
end to the other," Lear says he has 
“pretty definitely" decided on the 
CJ610 as the best mailable powcrplant 
for his purposes and that General Elec- 
tric is now working closely with SAAC 
"modifying the engine so that it will 
be exactly adopted to our aircraft." 

"We want," he adds, “the lowest 
possible fuel consumption at cruise, so 
GE is modifying the engine so that it 
has slightly less takeoff thrust but greater 
economy at cruise." Range of the air- 
craft with tip tanks, also standard 
equipment, will be slightly over 2,000 
mi., and Lear says he plans to guaran- 
tee a Mach .73 speed, “but we’re de- 
signing for Mach .8.” 

As a second-round addition, SAAC 



A CONTROLLED FLIGHT PLATFORM 
IN YOUR LABORATORY ASSURES 
SYSTEM ACCURACY AND STABILITY 


Evaluation and testing of guidance 
systems, including their stabilization 
and control unit, can be performed 
conveniently and easily under con- 
trolled, laboratory conditions. When 
used in conjunction with an analog 
computer, the Model 140 Flight 
Simulator subjects the angular-posi- 
tion and angular-motion-sensing in- 
struments of the guidance unit to 
the same dynamic motions encoun- 
tered in flight of the actual missile 
or high-performance aircraft. This 
type of simulation, using the actual 
control components under identical 
flight conditions, assures accuracy 
and stability of the control system in 
flight performance. 

The Model 140 Simulator con- 
sists of three hydraulically-driven 
gimbals that translate computer or 
other signal-source voltages into 
roll, pitch, and yaw positions, veloc- 
ities, and accelerations by means of 
a position-feedback servo system. 
One of the most important features 
of the Model 140 Flight Simulator 
is the extremely high ratio of maxi- 
mum-to-minimum, smooth, con- 
trolled rates. 


It i 


CALIFORNIA 

TECHNICAL 

INDUSTRIES 


t in Automatic Testing 
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and General Electric also are working 
towards perfecting a thrust reverscr for 
the powerplant that will be capable of 
full modulation in flight. Lear is insist- 
ing upon the latter capability in order 
to control descent speeds to "within 
one knot.” If such a reverscr does be- 
come available, it probably will be 
offered as optional equipment on air- 
craft delivered in 1964. the second 
planned year of full production, at an 
estimated additional cost of SI 5,000 
per plane. 

Military Potential 

Lear, who believes the potential 
military market for the aircraft out- 
strips by far its civil possibilities, also 
has discussed the possibility of an after- 
burner for the engine with Snccma in 

Interior of the aircraft will be slightly 
cramped but not crowded, if the rough 
mockup at Altcnrhcin provides an ade- 
quate criterion for judgment. "We had 
to decide between roominess and 
speed." Lear says. “We chose speed 
because we think that that’s what an 
executive aircraft needs. ... A man 
can't stand up in his Cadillac." 

Maximum cabin height of the SAAC 
2? is about 67 in.; maximum width, 
63 in. 

Lear backs up his argument that a 
stand-up cabin is not necessary if speed 
is available by citing the type of flights 
most often made by executive aircraft. 
To support this thesis, he quotes from 
a University of Utah survey which, he 
says, shows that 30% of the corporate 
flights within the U. S. are under 400 
mi., 80% under S00 mi. and 90% 
under 1,000 mi. 

’Plie survey also shows, according to 
Lear, that about 4 5% of the flights 

four persons or less. 

So far as the SAAC 23 is concerned, 
Lear say’s it is designed to carry six 
passengers "verv comfortably.” seven 
passengers "fairly comfortably” and a 
high-density eight passengers on flights 
of “about an hour” without becoming 
unduly uncomfortable. 

Seating Arrangement 

Seating arrangement envisages a rear 
seat for a maximum of three persons, 
an aft-facing bench behind the pilots’ 
compartment and a side scat. And. al- 
though there is only one large window 
on either side of the passenger com- 
partment. the mockup indicates that 
all passengers should have a relatively 
good view to the outside. 

Pilots' compartment will be fitted 
with a wrap-around windshield pro- 
duced in two main sections that pro- 
vides bcttcr-than-adcquate forward and 
side visibility. Entrance to the passen- 
ger compartment will be gained 
through a two-piece door, with the 


lower section folding down into a stair- 

The wings, with a 12-deg. sweep, 
have a span of 34 ft., 5.4 in. Fuselage 
is area ruled, and the two refueling 
points for wing and tip tanks will be 
located on either tip tank. Lear de- 
cided against a central refueling point 
because of cost and “because 1 don't 
think enough airports will have the 
necessary pressure refueling systems for 
this within the next few years.” 

Luggage space behind the passenger 
compartment should be ample with 
room enough to carry an estimated 50 
lb. per person. 

Lear hopes to roll out his first proto- 
type in March. 1962. have it certificated 
by summer and begin demonstration 
flights in the U. S. before the end of 
the year, offering initial deliveries to 
customers in 1963. 

Production Rate 

Planned production rate, Lear says, 
is "at least" 75 aircraft in 1963, 100 in 
1964. 125 in 1965, 150 in 1966, then 
leveling off to between 175 and 200 in 
1967 and subsequent years. 

Market plans call for the airframe 
components of production models to be 
shipped from Europe and Japan to a 
single U.S. assembly point, most likely 
an existing facility that will work for 
SAAC under contract. SAAC, how- 
ever, will retain control over assembly 
and quality control through a team of 
engineers and flight acceptance pilots. 

Once the aircraft has been accepted, 
it will be fitted with a portable instru- 
ment package and flown to the dis- 
tributor. There, the instrument pack- 



VHF Remote Unit 


Gables Engineering, Inc.. Coral Gables. Da- 
llas dcvclo|>cd a remote control VI IF or HF 
radio frequency selector for light aircraft, 
with the faceplate about the size of a pack- 
age of cigarettes— 21 in. i!ft in. Space 
required behind panel ranges from 21 in. 
to 51 in. in depth. Entire assembly is 
internally lighted. 
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This Baby is Bayonet-Locking 



Meet DTK. ..the best little bayonet-locking 
electrical connector available today. DTK 
is short for Deutsch Tri-Kam and refers 
to the triple cam coupling 
design that assures 
fast, positive engagement 
and lock. As a direct 
descendant of MIL-C-26482, 
this baby is interchangeable with 
existing MS 3110 and 3116 series 
connectors. The DTK also 
inherits many desirable 
features from its Deutsch 
ancestors including superior 
silicone inserts and MIL-C-26636 
crimp-type contacts that are insertable and 
removable with military standard tools. 
Color-keyed mating indexes and 7-point 
inspection for lock, make this latest generation 
connector a cinch to couple, even in 
remote locations. For more vital statistics 
on the latest addition to the Deutsch 
family, contact your local Deutschman 
today or write for Data File H-4. 


>n 




IVANCED SPECIFIC. 


ON MIN 


TUBE 


CTRICAL CONNECTORS 







pxa 

\ / 

Fafnir Extra-Small Ball Bearings 
take heat, heavy loads; 


Proven reliability in jet turbodrives... 

FAFNIR BALL BEARINGS 


Two butterfly valves in General Electric's air-driven 
turbo alternators control the pressure and flow of 
the air stream that reaches the turbine wheel. These 
valves must work with smoothness and precision for 
proper performance of the constant speed drive. 
Fafnir ball bearings help assure reliability. 

Made of chrome tungsten molybdenum tool steel, 
these Fafnir ball bearings are designed for trouble- 
free, precision performance under heavy loads, and 



temperatures up to 750°F. Their reliability has been 
proven by the remarkable performance record of 
the turbodrive units themselver. 

Fafnir’s experience with high temperature bear- 
ing requirements, and advanced work with exotic 
materials for increasingly critical needs, could sup- 
ply bearing answers you need. 

Write The Fafnir Bearing Company, New Britain, 
Connecticut. 

FAFNIR 

BALL BEARINGS 



SCIENTISTS AND ENGINEERS: 

Follow-On Atlas Programs Mean New, Long-Range Opportunities. 


Now operational, the Allas weapon system stands as a 
unique symbol of scientific, engineering and military 
achievement. The design, development and testing of this 
reliable missile was an undertaking of immense complexity. 
Scientists and engineers at Convair/ Astronautics worked con- 
stantly at the most advanced slate of the various arts involved. 
Boldly, they introduced and proved entirely new concepts of 
rocketry, and in record time they developed the Atlas. 

The same depth of imagination and technical daring is now 
at work modifying and adapting this sophisticated machine 
for a variety of civilian and military' space missions. Dozens 
of specialized orbiting and inter-planetary vehicles will de- 
pend upon the power of Atlas to thrust them into space. 
These programs reach far into the future and require the 
skills of highly resourceful engineers and scientists in many 
technical disciplines. 

Allas is the free world's first intercontinental ballistic mis- 
sile; the first missile to travel more than 9.000 miles across 


the earth's surface; the only one to lift itself into orbit. 
Atlas marked the first use of swivel engines for directional 
control and it was the first to use airframe skins as fuel cells. 
Many more "firsts" lie ahead for this reliable rocket. If you 
are the sort of inventive engineer or scientist who can con- 
tribute ideas and solutions to the problems surrounding the 
mastery of space, you and Convair/Astronautics have a 
common interest. 

You'll find most of the details on this and the following 
page, plus a convenient inquiry card. If the card has 
been removed, or if you wish to furnish or request more 
detailed information, write to Mr. R. M. Smith, Industrial 
Relations Administrator-Engineering, Mail Zone 130-90. 
Convair/Astronautics, 5658 Kearny Villa Road. San Diego 
12. Calif. (If you live in the New York area, please contact 
Mr. J, J. Tannone. Jr., manager of our New York Place- 
ment Office. I Rockefeller Plaza. Circle 5-5034.) 
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ENGINEERS AND SCIENTISTS 



Convair Astronautics is located in San Diego, Cali- 
fornia. the third fastest growing community in the 
United States. It is situated 10 miles north of the 
Mexican border and a little over 100 miles south 
of Los Angeles. 

Immediate openings exist in the following areas: 
SCIENTISTS & ANALYTICAL ENGINEERS with Ph.D 
or Sc.D for electronics and physical research; com- 
puter analysis and application: and instrumentation 
development. 

ELECTRONIC DESIGN & TEST: communication sys- 
tems and data transmission design; logical circuitry: 
automatic control systems; and electronic packaging. 
BSEE plus appropriate experience required. 
MECHANICAL DESIGN: BSME or AE for pneumat- 
ics, hydraulics, and fluid systems design and test. Also 
missile GSE and missile structures designers. 
RELIABILITY: BSEE. ME, or AE to perform relia- 
bility analyses and test both in San Diego and offsite 

ENGINEERING PSYCHOLOGISTS & INDUSTRIAL 
ENGINEERS with a hardware background to develop 
manning documents, perform task analysis, and de- 
velop tables of organization and equipment for the 
Atlas Weapons system. 


ENGINEERING WRITERS with 2 years college and 3 
years experience in preparation of TCTO's; Opera- 
tions, Maintenance, and Overhaul manuals. 

BASE ACTIVATION: Design or liaison engineers with 
BS in ME or EE and experience in electrical or me- 
chanical systems are required for liaison work at 
missile launching complexes, or design support work 
on launch control equipment, propulsion systems, 
automatic programming and missile checkout equip- 
ment operations. Assignments are at Salina. Kansas; 
Lincoln, Nebraska; Altus. Oklahoma; and Abilene, 
Texas. Also some openings in San Diego. 

FLIGHT TEST: BS in AE. ME or EE for analysis of 
flight test data, and systems performance analysis 
leading to flight test reports. Background in instru- 
mentation and testing desired. 

If you desire to become part of this great team, we 
urge your prompt inquiry on the attached Engineering 
Placement Inquiry. 

Technical openings also exist in other specialties. 
Write Mr. R. M. Smith. Industrial Relations Adminis- 
trator- Engineering. Dept. 130-90. Convair Astro- 
nautics. 5658 Kearny Villa Road. San Diego 12, 
California. (If you live in the New York area, please 
contact Mr. 7.7. Tannone, Jr., manager of our New 
York placement office. Circle 5-5034.) 
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age will be removed and returned to 
the assembly point, and the distributor 
will take over responsibility for final 
instrumentation. 

Quantity Sales 

Lear is betting on low airframe cost 
and relatively low cost of the finished 
product to spur quantity sales. And, at 
his price, he must have" auantity. Esti- 
mated breakeven point for SAAC on 
the project is 400 aircraft. 

To hold down the purchase price— 
Lear concedes that "there are people 
willing to bet I won't make it”— he is 
cutting individual profits to SAAC and 
the distributors to a minimum, "but 
the distributor will get all the instru- 


the end.” 

SAAC is Lear's own firm, completely 
independent of Lear, Inc., which its 
board chairman says is "not psychologi- 
cally equipped” to" get into the field of 
aircraft development since "it’s in the 
equipment business.” He estimates 
that lie will spend “between S2.5 mil- 
lion and S3 million” before the SAAC 
23 is fully developed. 

He believes, however, that the air- 
craft will go well beyond the breakeven 
point and already is seeking new proj- 
ects in order to keep SAAC and Avia- 
tion Development Corp. going con- 
cerns well bevond the production span 
of the SAAC" 23. 


Italian Plane to Be Assembled Here 


Southwest Airmotive, Dallas. Tex., 
has contracted to assemble the Italian 
Nardi four-place FN-333 all-metal am- 
phibian Riviera. First demonstrator will 
be shown throughout the U.S. early 
this year. 

Built by SIAI-Marchetti, Italy, the 
Riviera fuselage, wing and tail section 
will be shipped to Dallas where South- 
west Airmotive will assemble these com- 
ponents with the 240-hp. Continental 
IO-470-P engine and I Iartzcll constant 
speed pusher propeller, instruments, 
and other accessories as ordered. 

The first prototype of the Riviera 
FN-333 was flight tested bv Nardi in 
1952 (AW Jan. 5. 1953) with a 225- 
lip. Continental engine and hydrauli- 
cally folding wings. In 195(5 Fiat 
announced plans to produce four proto- 
types (AW Sept. 10, 1956) to speed de- 
velopment of the project. The new ver- 
sion. to be imported into the U.S. by 
Lane Aircraft of Dallas, features a 
lighter and stronger retractable tricycle 
undercarriage with steerable front 
wheels. I literal floats and water rud- 
der arc also retractable. 

Aircraft will be marketed through di- 
rect dealers in the U.S., Canada and 
Mexico along with factory-recom- 


mended stocks of spare airframe parts. 

Contract for the assembly by South- 
west Airmotive was signed in a Novem- 
ber meeting between Gerald L. Spear, 
Lane Aircraft executive vice president: 
J. E. Lockart, Jr.. Southwest Airmotive 
vice president and Dr. Italo Franzctti. 
president and Alessandro Breno. chief 
engineer, both of SIAI-Marchetti, 
Milan, Italy. 





RECEIVER 


BCR-50 is a crystal controlled, all 
transistor, receiver-decoder operated by 
frequency modulated carrier signals in the 
406-549 megacycle range. It provides 
20 independent control channels with 
relay contact output. Each channel con- 
trols a SPST relay with contact rating 
of 2 amps at 32 VDC. Six channels, 
having a total deviation of ±120 Kc., 
may be used simultaneously. A 5 micro- 
volt signal will energize 6 channels under 
normal environmental conditions. In- 
put of 7.5 watts at 27.5 VDC with 6 
channels actuated. Dimension: 7” high, 
6% * wide, 8" long with mounting base. 
Weight: 9.5 lbs. BCR-50 is produced 
by Babcock, the world’s foremost 
designer and manufacturer of remote 
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and weapon sub-systems, plus optimal control for space vehicles ex- 
emplifies the growing role of Aeronca’s Defense Products Group in present and 
future aerospace activity.~«^^^“- From basic concept to systems packages, 
Aeronca scientific, design engineering and production teams have proven Quick 
Reaction Capabilities. The design and production of thermantic and honeycomb 
structures . . . recoverable target missiles, airborne 

GSE shelters “ fch as wel1 as for the uital 670 P r0 B ram demonstrate the 

PLANTS AND LABORATORIES FROM COAST TO COAST 

scope of Aeronca's versatility. Ae ,os P a« 0^. B ,i. , mo, Maryland 


IONCA manufacturing corporation 


• general offices: germantown road * middletown, Ohio 


GE Eyes CJ610, CF700 Executive Sales 


By Andy Kcil 

Lynn, Mass.-General Electric is aim- 
ing its small lightweight commercial 
CF700-2B, CJ610-1 and CJ610-2B gas 
turbine engines toward a potential 
1961-1970 market of from 1.000 to 

I, 500 turbine-powered executive air- 
craft in the 8.500-lb. to 14,500-lb. 
gross weight classification. 

General Electric's Small Aircraft En- 
gine Department fSAED) believes that 
the class of aircraft above the 4,000-lb. 
gross weight category will be turbojet- 
or fan-powered and that the conversion 
from piston power will be complete as 
soon as the price of the turbines can 
be reduced to within 15% of that of 
piston powerplants. 

Price Is Key 

General Electric says it has favor- 
ably priced turbines in the CF700-2B, 
CJ610-1 and CJ610-2B commercial 
derivatives of its military JS5 turbojet- 
the first design details of which were 
published in Aviation Week Apr. 1 1 , 
1960. 

The JS5 is presently powering the 
McDonnell GAM-72 Quail decoy mis- 
sile, the Northrop T-38 Talon trainer 
and the Northrop N-l 56 supersonic 
fighter. 

The 355-lb. CJ610-2B. with it high 
thrust/weight ratio of 8:1— a figure that 
General Electric says can increase to 

II. 5:1 within a sear— is expected to 
power Lear's SAAC 23. Israel Aircraft 
Industries’ B101C and Piaggio's twin- 
jet executive aircraft, all of which arc 
now in development (AW Mar. 6, 
p. 87). 

The CJ610-1 will also power a new 
U.S.-built light-twin aircraft in the 
12,500-lb. to 14,500-lb. gross weight 
category, planned by Aero Commander. 
General Electric is expected to order 
several of these aircraft for corporate 


Future Production 

"By 1970 General Electric expects 
to have produced about 2,000 small 
civil turbines," Gerhard Neumann, gen- 
eral manager of SAED at Lynn. Mass., 
said. Neumann says these engines can 
be applied to executive and utility air- 
craft, bomber-navigator-pilot trainers. 
VTOL/STOL cruise powerplants, large, 
long-range drones and light Navy/ 
Marine attack aircraft. 

"Bv the end of 1961," Neumann 
said. “GE expects to have shipped over 
1,000 of the Mach 2 J85s.” This en- 
gine has accumulated 22,000 hr. of test 
time to date, including 3,800 hr. in 
the air with the T-38, N-l 56 and 
CAM-72. 


Federal Aviation Agency certification 
of the aft-fan CF700 and the turbojet 
CJ610s is expected in the third quarter 
of 1961. Initial overhaul time is ex- 
pected to be 600 hr. with a growth 
potential to 1,000 hr. within the year. 
Two compressor rotors have passed 
1.000-hr. test runs, with one CJ610 
engine now completing the third con- 
secutive 1 30-hr. military test of the 
MIL 5009-B Endurance Cycle Test 
Program. This engine was disassem- 
bled after 350 hr. and showed evidence 
only of some cracking of the combus- 
tion outer liner shell. Federal Aviation 
Agency development tests also are be- 
ing conducted, including over-tempera- 
ture (100 deg.), over-speed. 500-lir. 

E Jwer test and hailstone ingestion. A 
ird ingestion test is currently being 
contemplated. 

All commercial engine testing has 
been company-funded with about S5 
million spent to date. 

General Electric has decided to amor- 
tize the development over a long period 
of time and will price the engines at- 
tractively for industry. 

Details of the civil versions of the 
JS5 include: 

• Aft-fan CF700-2B weighs 61 5 lb. and 
has an envelope size of 69 in. x 34 in. 
Price is 565.000 or SI 5.5 per lb. sea 
level thrust. With takeoff sea level 


thrust of 4,200 lb. and specific fuel 
consumption (sfc.) of .69. thrust is 900 
lb. with sfc. .95 at an altitude of 36,089 
ft. at Mach .776. This engine is de- 
signed for twin-engine corporate and 
utility transports in the 15,000-20,000- 
lb. class and for four-engine aircraft 
ranging in weight from 40,000 to 
70,000 lb. Lockheed JctStar, North 
American Sabreliner and Grumman 
Gulfstream are aircraft included in the 
latter gross weight category. The aft- 
fan engine incorporates a fuel consump- 
tion advantage over comparable turbo- 
jets of 15 to 20%. With maximum 
rpm. of 8,600. the aft-fan follows the 
gas generator with a fraction-of-a-second 
lag. (Rotor rpm. of all three compact 
engines is 16,500.) 

• CJ610-1 weighs 355 lb. and has an 
envelope size, without gear box, of 42 
in. x 17.7 in. Price is $45,000 or SI 5.8 
per lb. sea level thrust. Takeoff sea 
level thrust is 2,850 lb. and sfc. is .99. 
Maximum continuous thrust is 2,700 
lb. with an sfc. of .97. This engine is 
designed for aircraft weighing 12,500 
to 14,500 lb. gross weight. Included 
in this category is the aircraft planned 
by Aero Commander to be ordered bv 
General Electric. 

• CJ610-2B, the derated version of the 
CJ610-1, is priced at 540,000 or S16.6 
lb. sea level thrust and differs only from 
the -1 in its maximum continuous 
thrust of 2,400 lb. and sfc. of .90. It 
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We’re experts in the 

Fabrication of Titanium 


standard makes complex weldments for the chemical and missile industries 
. . . pressure and heat applications to ASME Code specifications in titanium, 
the metal that is revolutionizing many processes. Let standard help you take 
advantage of titanium’s corrosion immunity, anti-fouling characteristics, 
and heat resistance. We are specialists in the art of fabricating equipment 
from titanium plate, sheet, and tubing. 



Engineers! Designers ! 

THERE IS NO SUBSTITUTE 
FOR RELIABILITY! 

Specify— 

PERFORMANCE 
PROVEN “MAG MOD' 



MAGNETIC 

MODULATORS 



Engine Specifications 

CF700-2B 

Weight 615 lb. 

Dimensions 69 in. x 54 in. 

Thrust . . . .Takeoff (sea level). .4,200 lb. 
(sfc. .69) 

Altitude (36,089 ft., Mach 
.776). . . .900 lb. (sfc. .95) 
Gross weight category 
Twin-engine aircraft. 15.000-20,000 lb. 
Four-engine aircraft. 40,000-70,000 lb. 

Aft-fan rpm 8,600 

Price S65.000 

C)610-l 

Weight 355 lb. 

Thrust. . . Takeoff (sea level). .2.850 lb. 
(sfc. .99) 

Maximum continuous. 2,700 
lb. (sfc. .97) 


Gross weight category'. 12,500-14.500 lb. 

Price $45,000 

CJ610-2B 



(sfc. .90) 

Gross weight category. .8,500-11,000 lb. 

Price 840,000 

Rotor rpm. of all engines: 16,500. 

FAA Type Certification, all engines: 
3rd Quarter 1961. 


is sized for relatively small aircraft down 
to 8,500 lb. gross weight and includes 
the SAAC 23, Israel B101C. and 
Piaggio’s twin-jet executive transport. 

Like the J85, the commercial engine 
is an axial-flow eight-stage compressor, 
two-turbine engine incorporating a 
through-flow annular-tvpc combustion 
system constructed with a louvered 
shell for cooling. Perforations in the 
liner allow for thorough mixing 
and uniform temperature distribution. 
Twelve dual-orifice fuel nozzles provide 
a good spray pattern under full range 
of operating conditions. 

Variable anti-ice inlet guide vanes 
and controlled interstage air bleed 
valves (bleeding from the third, fourth 
and fifth compressor stages) operate 
during starting and acceleration con- 
ditions. 

Each rotor disk is connected to the 
adjoining disk and the drive of the 
rotor is transmitted from one disk to 
the other via close-tolerance studs, 
which is a break-away from the shaft- 
type construction. While the first-stage 
rotor blades are pinned, the rest are 
dove-tailed in a manner that avoids 
vibration and facilitates low-cost manu- 
facture, according to General Electric. 
Stator vanes can be replaced in remov- 
able segments at one time. 

The two-stage axial-flow turbine. 
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splined directly to the compressor 
shaft, is cooled by the compressor bleed 
air. The turbine blades are solid, in- 
corporating a shank-type design which 
separates the turbine disk from the hot 

^ Inspection and maintenance is sim- 
plified by the horizontally-split casing 
of the compressor and turbine and two 
inspection ports in the combustion 
chamber. 

PRIVATE LINES 


Hartzog Aviation has been named 
Beech Aircraft Corp. distributor for 19 
northeastern counties of Illinois, 47 
southern and eastern counties of Wis- 

diana and 12 northern peninsular coun- 
ties in Michigan. President-General 
Manager Ira B. Hartzog was formerly 
general manager of Butler Airplane 
Sales, former Beech distributor for the 
area, which had attained a volume of S2 
million in annual sales. Hartzog fore- 
casts an eventual $ 5 -million business 
volume for the area and plans to enlarge 
current personnel and facilities at his 
greater Rockford Airport, 111., base. He 
plans to franchise at least five additional 
dealers in this territory'. 

Federal Aviation Agency is asking for 
cooperation from aircraft owners and 
operators in a new study on propeller 
fatigue failures. FAA requests that dam- 
aged propellers be turned in to the near- 
est FAA District Safety Office along 
with a brief maintenance and operation 
history of the airframe and engine in 
relation to propeller mishaps: a com- 
plete history of the propeller, including 
repairs, alterations and time in use: in- 
formation and any instance of rough en- 
gine operation: and information relative 
to engine crankshaft dynamic damper 
condition. FAA Form ACA 1226 is 
available for reporting purposes. 

Single-place sports helicopter has 
been built and ground-tested at Kirovo- 
grad, Ukraine, according to 'Pass. De- 
signed bv Yaroslav Gashulyak. the heli- 
copter weighs some 200 kg., is three 
meters long, develops some 90 km. per 
hour in level flight and is powered by 
a motorcycle engine. 

Teterboro Airport aircraft dealers 
held a consolidated static show of the 
new single- and twin-engine aircraft 
models April 8 and 9. Cooperating in 
this effort were Atlantic Aviation Corp.. 
distributor of Bcecheraft; Safair Flying 
Service, Inc., which handles the Piper 
line; Teterboro Aircraft Sales, Cessna; 
and Watson Aviation, Inc., distributor 
for Aero Commander, Mooney and 
Lake aircraft plus a number of aircraft 
accessory suppliers. 


WET SPACEMAN ■ The Null-Gravity Simulator-developed by 
Lockheed /Georgia — rotates submerged spacemen up to 80 
r.p.m. to create the effects of weightlessness. This device In the 
Human Factors Laboratory is just one of the diverse aerospace 
research and manufacturing capabilities at the Georgia Division. 


LOCKHEED/GEORGIA 




“MAGNETIC 

MODULATOR 



Continuous Accuracy 
within ± 5 % of Theo 
retical Product over 
the entire Ambient 
Temperature Range 


General Magnetics • Inc 

_ 135 BLOOMFIELD AVENUE 
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The Air Force's Mach 2 B-58, produced by the Convair Division of 
General Dynamics, packs maximum mission performance and flexi- 
bility into a minimum weight and space structure. The Hi-Lok Fastener 
is highly suitable to this advanced structural design and is used in a 
variety of conditions. 


PROVIDES CONSISTENT PRELOAD 
IN ALL GRIP CONDITIONS... 



Used primarily in shear applications, the Hi-Lok provides a prede- 
termined clamp-up or ultimate tensile value which is highly consistent 
with all other Hi-Loks in the same joint. Unlike a swaged type fastener, 
the Hi-Lok retains the same consistent tensile value in all grip condi- 
tions, minimum through maximum. 

For open structural areas, Hi-Loks can be installed quietly by one man 
at rates up to 45 per minute using automatic installation tooling. In 
corrugated areas, Hi-Loks can be used without risk of damage to the 
adjacent structure because Hi-Lok tooling engages the fastener away 
from the bearing face. Where return flanges restrict access, the Hi-Lok 
offset, 90° and extended tooling provide the necessary reach. 

Hi-Lok tooling is simple and inexpensive. It is comprised of adaptor 
tools fitted to standard, multi-purpose air drivers which may be found 
in any shop. 


li-sL 


ear 


CORPORATION 


AMC Contracts 

Wright-Pattersoii AFB, Ohio— Fol- 
lowing is a list of unclassified contracts 
for $25,000 and over as released by Air 
Materiel Command Aeronautical Sys- 
tems Center: 
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HIGH-G 

INERTIAL 

GUIDANCE 


RESEARCH, DESIGN AND PRODUCTION OF PRECISION ORDNANCE EQUIPMENT— SINCE 1941 


From small, compact guidance systems 
to 350-ton missile launchers . . . 



LAUNCHING 

SYSTEMS 


GENERAL ELECTRIC’S 
ORDNANCE DEPARTMENT SETS 
THE PATTERN FOR PRECISION 

These five products are typical examples of General Electric 
Ordnance Department’s performance in setting the pattern for 
precision in ordnance equipment today. 

HIGH-G INERTIAL GUIDANCE— A prototype High-G Inertial 
Platform successfully withstood centrifuge accelerations within 
the 50 to 100-G area during a 30-minute test period. Key to this 
outstanding performance is the advanced design of this precision 
system by G.E.’s Ordnance Department. The design features 
rugged beryllium gimbals, reliable pairs of pre-loaded gimbal bear- 
ings, and highly accurate gyro and accelerometer re-designs which 
represent the furthermost advance in the state of the art. 

POLARIS INERTIAL GUIDANCE— After a rugged trip from un- 
derneath the sea, the Polaris guidance system accurately places 
the streaking Polaris on its precise trajectory to a target 1200 miles 
distant. One of the most advanced inertial guidance systems in a 
U.S. ballistic missile today, this system was designed by M. I. T., 
produced by General Electric’s Ordnance Department. This guid- 
ance system, time after time, performed with precision in the 
highly successful Polaris Flight Test Program. It was delivered 
two years ahead of the original Polaris schedule. 

POLARIS FIRE CONTROL — This versatile system precisely aims 
and fires sixteen Polaris missiles in as many minutes from a moving 
nuclear submarine. This system continually feeds to the missiles’ 
inertial guidance system corrections on the submarine’s course, 
vertical plane and true north reference and instantly compensates 
for the submarine's pitch, roll and yaw. Designed and produced by 
General Electric, it was also delivered two years ahead of the 
original Polaris schedule. 

ANTENNAS — The Atlas Guidance Tracker, the Free World’s most 
precise radar antenna for missile guidance, features the unexcelled 
smoothness and positioning accuracy of the Directrol* Gearless 
Power Drive. Tolerance of 50 millionths of an inch on the 48- 
inch diameter base ring assures extreme precision of the two and 
one-half ton antenna mount. 

LAUNCHING SYSTEM— Massive 350-ton Guided Missile Launch- 
ing System MK 12 will triple the immediate fire power of TALOS 
missiles aboard the nuclear cruiser U.S.S. Long Beach. The pre- 
cision-built system is rugged enough to support the 7,600-lb. 
missiles yet flexible enough to compensate for the twisting and 
turning of a naval vessel at sea. wmc 


ORDNANCE DEPARTMENT 

GENERAL ELECTRIC 




200 miles down the Atlantic Range, 
General Electric silicone rubber will 

help keep him afloat 

Sixteen and a half minutes after its first manned 
launching, NASA’s blunt-nosed Mercury spacecraft 
will paradrop into the Atlantic Ocean. 

Here it will float like a buoy marker to await 
recovery. To help protect the first American astro- 
naut, the Mercury spacecraft is completely sealed 
with General Electric RTV silicone rubber — the 
new liquid rubber designed to keep the spacecraft 
air and water tight even after being subjected to 
the temperature extremes encountered during take- 
off, flight and re-entry. 

McDonnell Aircraft Corporation, prime contrac- 
tor for the Mercury spacecraft, applies RTV around 
rivets and bolts wherever structural material, re- 
quiring sealing, overlaps or butts together. Able to 
cure at room temperature, versatile General Electric 
RTV silicone rubber has found a wide range of uses 
in missiles and ground support equipment. 


EE SILICONE RUBBER FINDS MANY USES IN MISSILES AND SPACE VEHICLES 





GENERAL 



ELECTRIC 
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hermetic seal • leakage rate * 1 x 10 9 cc/sec 

Amphenol can do it. Sealed electrical penetrators for space simulator chambers are currently be- 
ing produced with a leakage rate lower than lxlO 9 cc/sec. Interstage and other missile 

connector types are also being provided for every major missile program. Connectors up to a foot 
in diameter with 175 individually sealed contacts have been manufactured for ultra-reliable sys- 
tems. <§BlB83 p or | ess exotic applications, amphenol supplies every type of hermetically sealed 
electrical connectors: MS-type receptacles with AMPHENOL-developed "Identoseal” contact identi- 
fication, %" square Micro Mod receptacles with 12 contacts on .075" centers, and a wide variety 
of special and general purpose connectors. Maximum permissible leakage rate in standard con- 
nectors is lxlO" cc/sec. Write for full information on amphenol-s capabilities in this highly 
important field. 



AMPHENOL CONNECTOR DIVISION 

1830 S..54TH AVE. • CHICAGO 50, ILLINOIS • Amphenol-Bor® Electronics Corporation 


SAFETY 


Danish Accident Investigation Report, Part 1: 

Caravelle Descent Too Low on Approach 






There’s challenge and a long-range future at Boeing for 

STRUCTURAL, MECHANICAL AND AERONAUTICAL ENGINEERS 


This supersonic skyliner of the future 
is one of many advanced projects under- 
way at the Transport Division of Boeing. 
Other programs offering engineers scope 
and a chance to grow* in professional 
stature are the newly announced Boeing 
727 jetliner and continuing programs in 
connection with the famous 707 and 720 
jetliners. 

There are openings at Boeing, now, 
for structural, mechanical and aero- 
nautical engineers. Although aircraft ex- 
perience is desirable, training assign- 
ments are available, on a selective basis, 


to graduate engineers in other fields who 
wish to apply their capabilities to air- 
craft projects. 

At Boeing you’ll be working with the 
world leader in the fiehi of multi-jet 
aircraft. You'll be backed by unexcelled 
research facilities, including the largest, 
most advanced wind tunnel installation 
in private industry. You'll lie working 
in a dynamic career environment licit s 
conducive to rapid advancement. 

The Boeing Transport Division is lo- 
cated in the uncongestcd Pacific North- 
west, noted for mild year-round climate. 


nationally famous recreational facilities, 
excellent schools and housing, and 
healthful outdoor Western living for the 
whole family. 

MAIL COUPON TODAY 


Mr. Iran Phillips. Transport Division. Boelnp AL 
plane Company-, P.O. Box 707 - 8QA , Renton. IPast 


TRANSPORT DIVISION 
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with the planning of a flight. 1st Officer 
Henriksson and 1st Officer Finncvolden 
were known as capable copilots who ex- 
ecuted their crew duties very* satisfactorily. 

The forecast and the information on ac- 
tual weather which the crew received before 
the departure from Istanbul and during the 
flight were consistent with, or slightly more 
pessimistic than, the actual weather en- 
countered. 

Local Weather 

The local weather in the mountains be- 
tween Ankara Range and Escnboga Airport 
was the only exemption. Due to the ter- 
rain, the weather here was very bad with 
low ceiling and bad visibility in rain and 
snow below the clouds. 

It may be assumed that Capt. Rctvcdt 
had the impression that the forecast and 
the actual reported weather for the airport 
were valid also for the approach path over 
the mountains, as he may possibly have seen 
the lights from Ankara City during the let- 
down on the range. 

Therefore it might be possible that the 
captain was unprepared for a normal in- 
strument approach. 

The weather conditions over the moun- 
tains may therefore have taken him by 
surprise. It is known that moderate icing 
conditions existed in the cloud layers. 

The position of the impact point relative 
to the normal approach path indicates that 
proper navigational guidance was available 
when ADF and ILS localizer was being 
used for the approach. 

The technical investigation revealed that 
the Red ADF (radio compass) was tuned 
in on NDB AN and that the Green ADF 
had a setting of 270. This frequency 
corresponds to NDB ETM. Tin’s NDB may 
possibly have been used during the pro- 
cedure turn on Ankara Range. Since the 
function selector teas in ANT position, it 
is likely, however, that the Green ADF was 
in the course of being reset at the time of 
impact, possible for tuning in on NDB NK 
(260 kc.). Both UHF navigational recciv- 
ers were tuned for Ankara ILS. The local- 
izer transmitter of this ILS was in use "on 
test," but the glide path transmitter was 
not operating. 

The possibility may exist that an ILS 
approach was performed with the aid of the 
horizon flight director without the crew 
knowing or noticing the absence of the 
glide path signal. A similar case has been 
reported to the investigation group. 

Tape Recordings 

The tape recordings of the correspond- 
ence between the aircraft and the ATC at 
Istanbul show that nothing hampered com- 
munication with the aircraft. This is also 
in conformity with the recorded communi- 
cation with Ankara Control and Esenboga 

It had thus been possible for the crew 
to report any distress that they may have 
encountered. It has been said that an air- 
craft belonging to Lufthansa should have 
received a distress message from OY-KRB, 
but according to Lufthansa this is not the 

Measurements of the marks of the first 
impact were taken at the site of the ac- 
cident and all more significant parts of the 
wreckage were registered and their relative 
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Between Sing-Sing and Tarry-Town, 

I met my worthy friend, John Brown, 

And seven daughters, riding nags, 

And every one had seven bags. 

In every bag were thirty cats. 

And every cat had forty rats, 

Besides a brood of fifty kittens. 

All but the nags were wearing mittens! 

Mittens, kittens — cats, rats — bags, 
nags — Browns, 

How many were met between the towns? '' 

—Matoon's Common Arithmetic 



Big things from tiny crystals will grow in the new semi-conductor 
lab at our Airtron Division’s Advanced Devices Laboratory. 
Recently constructed, the new dust-free, controlled-temperature 
lab is being used to perfect a varactor diode, main component 
for a new line of parametric amplifiers. Look for Airtron’s prod- 
uct line to broaden as the new semi-conductor lab advances its 
research into new materials. 


answer to last week’s problem : If the prisoner places one 
white ball in one box and the remaining balls (9 white and 10 
black) in the other box, his chance of survival would be 
(1 + 9/19)/2 = 0.737, or 73.7%. 

m LITTON INDUSTRIES 

Beverly Hills, California 



It Interested and qualified, 

to Mr. J. E. Goode, Assistant 
Chief Enginoer, P. O. Box 
748 A, Fort Worth, Texas. 


In preparing for the challenge of aero/space 
in the I960's, Convair/Fort Worth is ex- 
panding in the field of sensors, guidance 
and control, reconnaissance techniques, data 
processing, and electronic systems. We are 
looking for imaginative and creative special- 
ists capable of evolving advanced concepts 
and techniques both analytically and in the 
laboratory. 


CONVAIR/FORT WORTH 



A Division of 

GENERAL DYNAMICS 
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MATHEMATICAL 
HANDBOOK FOR 
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Definitions, Theorems, and Formulas 
for Reference and Review 
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10 DAYS' FREE EXAMINATION 




Right control system without manual re- 
version, The power units, hereinafter re- 
ferred to as servodyncs, arc all located very 
close to the control surfaces to minimize 
backlashes. Each servodyne is duplicated 
in tandem and operated by separate hydrau- 
lic supplies to cither side of the servodyncs 
(green and blue system). In addition to 
the duplicated normal hydraulic supplies 
there is an extra standby hydraulic supply 
(yellow system) from an clectrieal pump 
which can be switched to cither side of the 
servodynes. 

The control valves on the servodynes are 
operated through cables from the control 
column and the rudder pedals, respectively. 
Trimming is performed through independ- 
ent trim cables from the cockpit trim 
wheels to the trim mechanism which actu- 
ates the normal control valves in the servo- 

Ail artificial feci system is provided for 
elevator and rudder to produce stick forces 
representative of speed changes. 


Elevator Control 

The elevator flight control system is also 
provided with a pitch corrector unit which 
is electrically actuated from the stall warn- 
ing system. The pitch corrector trims - 
deg. nose-down at angle of attack of 19 
dee. and at an airspeed less than 170 kt. 

Due to the extensive damage resulting 
from impact forces and fire, most of the 
wires, connecting rods, etc., eonld not be 
examined. The few parts that were re- 
covered showed no signs of pre-crash 
failure. It might lie mentioned that flight 
tests have shown that the aircraft may be 
flown and landed on the trim controls 
alone (i.e. after the flight controls in the 
cockpit have been separated from the servo- 
dyne control valves). 

A short time after the crash of OY-KRB. 
a fatigue failure of an elevator trim wire 
on another Caravelle aircraft was experi 


an elevator trim cable, changes in trim of 
5-4 deg., depending on the location of the 
failure, were possible, the figures being 
based on zero aerodynamic load. 

The wire that failed had been working 
for 1.672 hr. since new. Tests made by 
the Aeronautical Research Institute of 
Sweden have shown that, although an 
operating time of 800 hr. has no recogniz- 
able effect on the strength of the wire, 
1,500 hr. of operation means an appreciable 
reduction. 

Based on the above-mentioned facts, the 
maximum operating time for said wires has 
been fixed at 500 hr. 

The total operating time of OY-KRB at 
the time of the crash was 474 hr. and, 
qucntly, fatigue failure of the eleva- 
' considered highly improb- 


stccl chip was found in the maneuvering 
cylinder of the green system. 

Foreign matter (stcci chips) in the servo- 
dyne in the vicinity of the servodyne con- 
trol valve may make this valve stick. In this 
case the Servo Failure Warning in the cock- 
pit is lighted for the system (green or blue) 
in question. After selecting the appropriate 
system OFF, the servodyne will operate 
normally. 

Foreign matter in the servodyne maneu- 
vering cylinder may have caused the servo- 
dyne piston cheek valve to stick in open 
position. Analysis of this situation, made 
in cooperation with Sud Aviation, shows 
that, even when the check valve is stuck in 
the full open position, the resulting servo- 
dyne forces will be such as to make con- 
tinued flight without loss of altitude pos- 
sible. Examination and test showed the rud- 
der servodyne to be completely serviceable 

Also in this servodyne, foreign matter 
(steel and aluminum chips) was found. 
Furthermore it was observed that the inlet 
filter of the green system, due to a manu- 
facturing error, was bypassing particles 
smaller than 0.5 mm. 

An abnormal wear of the servodyne 
guides allowed the servodyne to touch an 
electrical system bracket but not to such 
an extent as to interfere with the free 
movement of the servodyne. 

Examination and test showed both ail- 
eron servodynes to be complctclv service- 
able as found. Those servodynes, too. con- 
tained a certain amount of foreign matter. 

The aileron system, furthermore, is so 
designed as to make lateral control possible, 
even in case of one servodyne being unserv- 
iceable. 

There is no reason to believe that any 
failure of the artificial feel system could 
have contributed to the accident, it being 
possible to fly the aircraft without this sys- 
tem. Based on the above-mentioned facts it 
must be considered improbable that any 
defect of malfunctioning lias occurred in 
the system of the primary flight controls at 
the moment of the crash. The possibility 
remains, however, of a temporary malfunc- 
tioning at an earlier time during the ap- 
proach, caused by the conditions stated 




bly several steel chips and other foreign mat- 
ter were found upstream of the servodyne 
control valve filters. 

Those chips, etc., most probably originate 
from the servodyne maneuvering cylinder. 
One steel chip was found in the filter down- 
stream of the setvodyne control valve. One 


Secondary Controls 

The vital parts of the wing flap 
mechanisms, the wing flap drive hydraulic 
motor, the mechanical stop unit and the 
most inboard and outboard drive screws on 
both starboard and port wings were re- 
covered from the wreckage. Examination of 
the hydraulic motor revealed with certainty 
that it was fully serviceable at the time of 

Examination of the mechanical stop 
unit did not disclose any failure of the 
unit. The construction of the unit is such 
as to make it possible from the position 
of the mechanism definitely to establish 
whether the flaps were on their way out or 
ill. In this particular case the flaps were 
on their way out. 

The drive screws are all locked in a posi 
tion corresponding to a flaps extension of 
5.5 deg. 

Flight tests on another Caravelle aircraft 
have revealed that the time for extending 
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the wing flaps to 5.5 deg. under the condi- 
tions likely to have existed under the ap- 
proach into Esenboga Airport is between 
7.8 and 11.5 sec., on the assumption of 
availability of normal hydraulic power. 

The speed brakes are actuated by two 
speed brake cylinders on each wing. All 
four cylinders together with the two speed 
brake lock-out valves were recovered from 

The ground marks of the lint impact dis- 
close that the right hand wing speed brake 
was extended during impact. 

In addition, the two speed brake cylinders 
from that wing were found fully extended 
3iid the piston rods were bent 50 deg. in 
extended position due to impact forces. 
It is thus evident that the right hand wing 
speed brake was extended during impact. 
The speed brake cylinders of the left hand 
wing speed brake were found partly ex- 
tended respectively 85 mm. and 16 mm. 
(Full travel is 217 mm.). This indicates that 
the left hand wing speed brake was not 
retracted, but there is no sure evidence 
that the speed brake was fully extended. 

No failure was found during the strip- 
down inspection of this particular lock-out 
valve, and analysis of the possibilities of a 
split position, due to a sticking valve in the 
lock-out salve unit, shows that it is very 
unlikely that such failure could actually 
have been experienced during OY-KRB’s 
approach to Esenboga Airport. 

It is thus very likely that both speed 
brakes were extended during the first im- 
pact. Wind tunnel tests have disclosed that 
there should be no difficulties in controlling 
the aircraft by using the primary flying 
controls under split speed brake conditions. 

Fuel and Fuel System 

OY-KRB was refuelled with 7,750 litres 
of kerosene in Istanbul during the ground 
stop. Fuel samples from the fuel-truck, 
which had been used for refueling, were 
taken as soon as Istanbul was informed of 
the accident. Analysis at the Material Lab- 
oratory at the Royal Swedish Air Force 
Test Center revealed that the fuel was in 
compliance with the specified requirements. 

After refueling, OY-KRB had a fuel load 
of 1 1 ,000 kg. The calculated fuel con- 
sumption from Istanbul to Ankara accord- 
ing to the flight plan was 2,615 kg., and it 
is assumed that the consumption up to the 
time of the accident was roughly 2,400 kg. 

The fuel valves were secured from the 
wreckage and were all found in normal 
position, i.e. the four tank valves open and 
the cross-feed valve closed. 

Before departure from Istanbul OY-KRB 
had experienced a malfunctioning of the 
left hand main fuel tank salve. The mag- 
netic valve position indicator in the cock- 
pit did not indicate that the valve opened, 
when the switch was switched to open posi- 
tion during the Before Starting Engine 
check. The crew consulted the station 
mechanic and after has-ing operated the 
switch a few times, the magnetic indicator 
showed that the salve ssas open. The valve 
svas found in this position at the wreck- 
? g e - 

The investigation of the engines shosvs 
that they ss'erc under posver at the time 
of the first impact. 

On the basis of what has been stated 


above, it must be concluded that OY-KRB 
was properly fueled at Istanbul and that 
fuel starvation has not had any bearing on 
the accident. 

The hydraulic posver supply system on 
the Caravelle comprises four independent 
systems as follosss: 

• Creen system, normally feeding the flight 
control servos and all other hydraulic sys- 
tems except the artificial feel system. 

• Blue system, a system parallel to the 
green system and normally feeding the flight 
control servos and the artificial feel system. 

• Yellow system, a stand-by system for tire 
green and blue flight control systems. 

• Red system, a stand-by system for the 
green system in respect of wing flap and 
landing gear and wheel brakes. 

Green System Checked 

Examination of components of the green 
system has revealed no defects. As men- 
tioned above, the red system is stand-by 
for the green system in respect of wing flap 
maneuvering. At the moment of the first 
impact the wing flaps were in position 
51 deg., moving down, and as the selector 
handle for the red system was found locked 
in closed position, the green system has 
been supplying the flaps and, consequently, 
it must have been serviceable up to the 
moment of flap extension. 

Examination of components of the blue 
system has revealed no defect. Tire shut- 
off valves of both blue hydraulic pumps were 
found in open position. Consequently there 
docs not appear to have been any loss of 
hydraulic fluid as, otherwise, those valves 
would have been closed by the crew, time 
permitting this operation. (The salves are 
electrically operated and the operating time 
from open to closed position is approxi- 
mately 1 sec.). Based on the above-men- 
tioned facts, the blue system appears to 
have been serviceable until the time of 
the impact. 

It has not been possible to ascertain 
svhether the electrically operated hydraulic 
pump of the yellow system ssas serviceable 
up to the time of the crash. Hosvever, both 
the green and the blue system appear to 
lras'c been serviceable, and consequently the 
yellosv system can be disregarded. 

The selector valves for the red system 
svere found locked in closed position. Con- 
sequently, this system has not been in use. 

At the time of the crash it ssas normal 
practice to keep the electrically operated 
hydraulic pump running during flight, re- 
gardless of ss'hcthcr the system svas in use 

The pump is positioned adjacent to the 
cockpit and a short-circuit in the motor will 
generate smoke, thus hampering the work 
of the crew. The pump motor ssas dam- 
aged to such an extent that it svas impos- 
sible to ascertain ss’hcthcr a short-circuit 
had occurred. 

In summarizing, it can be stated that it 
is most likely that the entire hydraulic 
poss’er supply system ssas functioning cor- 
rectly at the time of the impact. 

The de-icing system is supplied svith 
hot air under pressure bleed directly from 
the tsvo jet engines. Situated close to each 
engine is an electrically operated de-icing 
master shut-off vals'e. From these valves hot 
air is routed to the various systems for air- 


foil de-icing, servodyne heating, fuel heat- 
ing. nacelle and engine air intake de-icing, 
nacelle ventilation, and hs’drauhe reser- 
s’oir pressurization. 

The first four de-icing and heating sys- 
tems are operated through electrical valves. 
In case of electrical power cutoff, these 
valves and the de-icing master shut-off 
valves will remain in the position they had 
at the moment of power cut-off. 

In addition to the above described main 
de-icing system, each system is provided 
with an internal engine anti-icing system. 
This system is supplied from two gate 
valves on each engine. These valves are 
also electrically operated. 

All the said valves were recovered from 
the wreckage and their respective positions 
give the following indications: 

• The airfoil de-icing system, the servodyne 
heating system, the nacelle and air intake 
dc-iciug system and the engine internal 
anti-icing system all appear to have been in 
switch -ON position at the time of the first 

• The de-icing master valves may probably 
have closed between the first and the second 
impact due to short circuit or other elec- 
trical disturbances imposed by the first im- 

Duc to the fragile nature of most of the 
instruments, the impact damage has con- 
siderably limited the possibilities of mak- 
ing reliable observations from inspection 
and strip-down of the various items. 

However, it has been possible to deduce 
the following findings: 

Pitot, Static System 

That part of the pitot and static system 
that was recovered showed no sign of mal- 
functioning. The airspeed indicators and 
rate of climb indicators were so badly dam- 
aged that no conclusions were possible. All 
three altimeters were so badly damaged that 
no conclusions regarding the height indica- 
tion at the time of impact were possible, 
but the barometric settings could be read 
and showed within a few millibars (1-5 
mb.) the QNH value given by Ankara 

Although no indications of malfunctions 
have been found, the possibility thereof 
can not be fully excluded. The most dan- 
gerous type of malfunction would in this 
particular case be a sticking of the captain's 
primary altimeter. 

Of the three altimeters in OY-KRB two 
were of the old type with three pointers 
and one (captain's primary) was of the new 
drum type with the indication of each full 
thousand of feet on a revolving drum and 
the intervening values by means of a normal 
pointer and dial presentation. 

One case of a sticking drum altimeter 
was recently reported in tnc case of another 
Caravelle aircraft, and an investigation re- 
vealed some very small particles inside the 
housing of the altimeter of this aircraft 
(metal chips and a piece of bristle). These 
particles may have caused the sticking, A 
sticking of one of the altimeters in OY- 
KRB due to this or to other causes cannot 
be fully excluded, but it is extremely im- 
probable that this will occur in more than 
one altimeter at a time. 

Due to the fact that the aircraft passed 
through clouds with rain, snow or sleet, 
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it is also possible that a somewhat fluctuat- 
ing altitude indication may have been ex- 
perienced. A freezing of the pitot and 
static system at the prevailing temperatures 
is improbable. 

The integrated instrument, or flight direc- 
tor system in the Caravelle comprises four 
panel instruments, the horizon flight direc- 
tor, two compass indicators and the pic- 
torial deviation indicator and. in addition, 
a flight reference selector. These instru- 
ments arc electrical indicators, which get 
tlieir information from different sources. 
The pictorial deviation indicator is basic- 
ally a VOR-ILS indicator with a VOR 
track selector and with a moving back- 
ground, that gives an indication of the air- 
craft's position relative to the beam. 

The compass indicator combines the 

and the radio compass indicator (ADF- 
RMI : VOR-RMI). 

Tire horizon flight director is a gyro 
horizon remotely controlled from the three 
axis data generator and combined with a 
command bar display. Tire purpose of this 
displav is to present command signals to 
the pilots from information collected from 
the other instruments and modified in the 
flight director computer as "what to do" 

by means of the flight reference selector. 

Six of the indicators and the two three 
axis data generators were recovered from the 
wreckage. Although the impact forces have 
caused disagreement between the heading 
indications of the various components, it is 
believed from the analysis of the system 


that the ILS has been selected for an in- 
bound heading of 033 deg. corresponding 
to an approach to Runway 03 on Esenboga 
Airport. (Both VHP navigational receivers 
were tuned for Ankara ILS.) 

It has been impossible to verify any mal- 
functioning of the system, but due to the 
complicated nature of the system, a mal- 
functioning cannot be excluded. From this 
system it has not been possible to reach 
any conclusion regarding the attitude of 
the aircraft at the time of the first impact. 

Examination of the main gear retracting 
cylinders revealed that both main landing 
gears had been fully down and in locked 
position before the impact. The retract- 
ing cylinder for the nose gear was not 
found. From the impact marks it is evi- 
dent that the nose gear was down. 

One landing light was found in retracted 
position. It is therefore concluded that 
the landing lights were not switched on 
for final approach at the moment of the 
first impact. 

From the examination of the wreckage 
it is not possible to establish whether or not 
the crew oxygen system or the portable 
oxygen bottles for passengers were in use 
at the time of the impact. However, it is 
not believed that the oxygen system could 
have had any influence on the accident as 
there is no indication of any serious mal- 
functioning of the cabin pressurization 

As no piece of the aircraft was found 
prior to the first impact in spite of intensive 
search, it is evident that no midair disinte- 
gration had occurred. 


From the marks made in the first impact 
it is believed that the aircraft struck flic 
ground in almost level flight and at a speed 
of approximately 160-1 SO kt. Tin's con- 
figuration is not likely to be consistent with 
serious structural deficiencies. 

Tlie investigation of the tsvo engines dis- 
closed that evidently no powcrplant failure 
had been experienced prior to the impact, 
all bearings have been found to be in satis- 
factorv condition, and no foreign material 
found in the oil filters. Based upon the im- 
pact damage to the engines, it is certain 
that both engines were running hitting 
the ground. 

From the inlet guide vanes and the Stage 
•f bleed valve on the starboard engine it is 
assumed that the speed of this engine at 
the time of engine impact was between 
6,000 and 7,000 rpm. This is also prob- 
able from the impact damage of the 
engine. The impact damage sustained by 
the port engine appears to correspond with 
the rpm concluded for the starboard engine, 
when taking into consideration that this 
engine may probably have had a longer 
run-down time before finally hitting the 
ground. 

Assuming that the fuel flow to the en- 
gines was interrupted around 3 see. prior to 
the engine impact, the speed of the engines 
would be in the order of 8,000 rpm., when 
the aircraft struck the ground for the 
second time. The position of the engine 
internal anti-icing gate valves, which are 
governed either by microswitches in the 
throttle pedestal or by the engine de-icing 
control switch, indicates that the engines 
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were running at approximately 7,700 to 
7,900 rpm. 

On the basis of the above arguments it 
is assumed that both engines were running 
at a speed in the order of 6,000 to 8,000 
rpm. at the time of the first impact of the 
aircraft. 

'Hie investigation has revealed that cer- 
tain loose equipment may probably interfere 
with the free movement of the control 
columns mainly due to the fact that the 
distance between the columns and the 
cockpit walls varies with the position of 
the columns. 

The most likely loose equipment in ques- 
tion are the hand microphone, the torch 
light, the route manual and the balance 
computer or, for instance, a Coca Cola 

The result of a blocking is in most cases 
that the columns cannot lie moved further 
back than to neutral or slightly nose down 
position. This will constitute a serious 
situation, especially at a low altitude when 
time for localizing the blocking is short. 

Although the investigation of the wreck- 
age revealed no indication of such a block- 
ing, this possibility' cannot be fully excluded. 

On the basis of the previous sections it 
can be stated that the aircraft was duly 
certified and loaded according to valid 
regulations. No serious technical defect 
was known to exist at the time of departure 
frotn Istanbul. 

It has been established with great cer- 
tainty that Capt. Retvedt and the cockpit 
crew were in good physical condition and 
well suited to perform the flight at the 
time of takeoff from Istanbul. They had 
all valid licences and had gone through and 
maintained the prescribed training program. 
It has further been established that Capt. 
Retvedt was at the controls and that Officer 
Ilenriksson acted as copilot and handled 
the VHF communication. First Officer 
Finnevoldcn was the third crew member. 

The basic material for the planning of 
the flight was satisfactory and the weather 
en route constituted no problem. The 
choice of flight path was no problem and 
no difficulties were expected between Istan- 
bul and ANK range station. On the other 
hand certain difficulties were expected as 
regards landing weather at ANK. especially 
concerning the expected ground wind at the 
time of landing. The captain did also 
show great interest in this part of the flight 
planning and it is evident that he was quite 
aware of the forecast weather situation. 

Tire flight between 1ST and ANK range 
station had surely been quite normal and 
only on two occasions was it necessary for 
the pilot to make small deviations from the 
best flight path. In the first case he had 
to climb higher than the minimum altitude 
for the climb out of 1ST and in the second 
case, the descent towards ANK was delayed. 
On both occasions other traffic interfered. 

Radio communication with IS I was 
normal and it lias been ascertained that 
this was also the case with the radio com- 
munication with ANK. 

The navigation conditions were good and 
the aircraft could be navigated without diffi- 
culty to a point Over ANK range station. 

This Danish Accident Investigation Re- 
port will be concluded ill a subsequent issue 
of Aviation Week. 
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This four-cryotron flip-flop can be switched in two bil- 
lionths of a second. It was developed by an IBM team 
investigating the possibilities of low-temperature devices 
for basic binary storage in digital computers. 

IBM scientists and engineers designed the flip-flop around 
a primary law of low-temperature physics: A superconduc- 
tive metal loses its superconductivity in the presence of 
a magnetic field. In the IBM device, a small control cur- 
rent is used to destroy the superconductivity of one of two 
parallel lines. This sets up a resistance in the first line and 
causes current to switch to the second. 

The new flip-flop offers another advantage in addition to 
speed. Its eight layers of thin metallic and insulation films 
operate in a temperature range where chemical deteriora- 
tion is nonexistent. As a result, the device should have an 
unusually high degre 
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nical areas. IBM physicists and mechanical and electrical 
engineers worked together to develop new films, improved 
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have a degree in engineering, mathematics, or one of tire 
physical sciences, plus experience in your field, write, 
briefly describing your background, to 
Manager of Technical Employment 
IBM Corporation, Dept. 524D3 
590 Madison Avenue 
New York 22, New York 
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